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(54) DENTURE 
(57)Abstract: 

PURPOSE: To provide a denture that is of high strength and aesthetically excellent by heat molding a 
specific ceramic/glass powder composition at specific temperature. 

CONSTITUTION: A model with the shape and size of a denture to be fabricated is formed of wax or a 
wax substitute. Next, the model is surrounded by an embedding material inside a mold ring, and the 
embedding material is hardened as it is thermally conditioned. Next, the model is either physically taken 
out of the hardened embedding material or baked at high temperatures to obtain a mold having a cavity 
with the shape and size of the denture to be fabricated. A ceramic/glass powder composition 
comprising 1-50 parts by weight of glass particles and 50-99 parts by weight of ceramic particles is 
put in the cavity in the mold and is molded by heating to about 800-1 300°C under pressure. Thereby 
the denture having high strength and being excellent aesthetically is obtainable. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
daznages caused by the use o£ this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The fabricated high intensity prosthesis to which this shaping constituent is characterized by 
whenever [ stoving temperature ] being about 800-1300 degrees C including the glass particle of 1 - 50 
weight section, and the ceramic particle of 50 - 99 weight section including the prosthesis body foraied by 
carrying out shaping heating of the ceramic shaping constituent. 

[Claim 2] The prosthesis according to claim 1 whose ceramic particle is a particle which has the longest 
dimension of 35 microns or less and this whose glass particle is a particle which has the longest dimension 
of 1 00 microns or less. 

[Claim 3] The prosthesis according to claim 1 in which glass contains a silicate or aluminosilicate glass. 
[Claim 4] The prosthesis according to claim 1 in which glass contains silicon, aluminum, a lanthanum, a 
zirconia, boron, calcium, and an j^rium. 

[Claim 5] The prosthesis according to claim 1 whose glass is lanthanum borosilicate glass. 

[Claim 6] The prosthesis according to claim 1 in which shaping includes applying the pressure to about 40 

MPa(s) to a shaping constituent. 

[Claim 7] The prosthesis according to claim 1 in which a ceramic particle contains yttriimi stabilization 
tetragonal-system zirconia polycrystal and/or alpha-alumina. 

[Claim 8] The prosthesis according to claim 1 in which a ceramic particle contains at least one of a zirconia 
and the aluminas. 

[Claim 9] The prosthesis according to claim 1 in which a glass particle has one softening temperature and 
the ceramic particle has the melting point higher at least 1000 degrees C than this softening temperature. 
[Claim 10] The prosthesis body formed by carrying out shaping heating of the ceramic shaping constituent 
is included. This shaping constituent contains the glass particle of 1 - 50 weight section, and the ceramic 
particle of 50 - 99 weight section. This ceramic particle contains at least one of a zirconia and the aluminas. 
This ceramic particle is covered with the 1st glass of the little section, and even powder is ground. The 
fabricated hi^ intensity prosthesis which is characterized by this powder being mixed with the 2nd glass 
powder next, and forming this shaping constituent, fabricating this shaping constituent, and heating and 
forming at the temperature of about 800-1 300 degrees C. 

[Claim 1 1] The prosthesis according to claim 10 the 1st and whose 2nd glass are a silicate or aluminosilicate 
glass. 

[Claim 12] The prosthesis according to claim 10 whose 1st glass is lanthanum borosilicate glass. 
[Claim 13] the covered ceramic particle grinds to 35 microns or less ~ having ~ this - the prosthesis 
according to claim 10 by which the 2nd glass particle is ground to 100 microns or less. 
[Claim 14] The prosthesis according to claim 10 in which shaping includes applying the pressure to about 
40 MPa(s) to a shaping constituent. 

[Claim 15] The prosthesis according to claim 10 in which a ceramic particle contains yttrium stabilization 
tetragonal-system zirconia polycrystal and/or alpha-alumina. 

[Claim 16] The prosthesis according to claim 10 which has the large flexural strength of 150 or more MPas. 
[Claim 17] The prosthesis body formed by fabricating a shaping constituent in a mold is included. As for 
this ceramic particle, this shaping constituent contains at least one of a zirconia and the aluminas including 
the glass particle of 1 - 50 weight section, and the ceramic particle of 50 - 99 weight section.; this mold The 
wax of this prosthesis body or the model of a wax alternative is placed into the charge of the hardenability 
invetment. It is created by forming the mold which is made to harden this charge of the invetment, removes 
this model from this charge of the invetment, and has a mold cavity, and; and this prosthesis body fill up this 
mold cavity with a ceramic / glass shaping constituent The fabricated high intensity prosthesis which is 
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characterized by compressing this shaping constituent, forming the prosthesis body heated and fabricated bv 
the temperature of about 800-1300 degrees C, and fonning this ceramic / glass shaping prosthesis by cooling 
to about 23 degrees C. r or j is 

[Claim 18] The prosthesis according to claim 17 in which a ceramic particle contains yttrium stabilization 
tetragonal-system zirconia polycrystal and/or alpha-alumina. 

^® prosthesis according to claim 17 in which shaping includes further impressing the vacuum to 
40mbars to a mold. . 

[Claim 20] The prosthesis according to claim 17 in which the prosthesis has the flexural strength of 300MPa 
(s) at least. 

[Claim 21] The prosthesis according to claim 17 in which the charge of the invetment contains a filler and a 
bmder. 

[Claim 22] The prosthesis according to claim 21 in which a filler contains a zirconia. 

[Claim 23] The prosthesis according to claim 22 whose zirconia is calcium or magnesium fizllv stabilized 

zircoma. 

[Claim 24] The prosthesis according to claim 21 in which a binder contains a silica, a magnesium oxide 
ammonium phosphate, and/or magnesium phosphate. ' 
[Claim 25] The coefficient of thermal expansion which a shaping constituent has, and the coefficient of 
thermal expansion which this charge of the invetment has are an equal prosthesis according to claim 24 
substantially. 

[Claim 26] It is the prosthesis according to claim 17 which the prosthesis is covered with the dentistry 
ceramic coating constituent, and has the melting point with this coat constituent lower at least 50 degrees C 
than the burmng temperature of this ceramic / glass shaping constituent. 

[Claim 27] The prosthesis according to claim 1 7 whose prosthesis is a crown, a bridge, an inlay, an onlav or 
a denture. jy j> 

[Claim 28] The prosthesis according to claim 17 which etches this prosthesis fiirther and processes it so that 
dentistry cement can paste up a prosthesis to the supporting structure for dentistries effectively. 



[Translation done.] 
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♦NOTICES* 

JPO and NCIPI are not responsible £or any 
damages caused by the use o£ this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] This invention relates to a prosthesis. Especially this invention offers the prosthesis of high intensity. 
The prosthesis manufactured by this invention includes a cap, a crown, a bridge, a coat crown, an inlay, an 
onlay, a denture, etc. For example, by compensating eventually a circumference cap, a crown, one, or the 
missing gear tooth beyond it, in order to support at least two remaining parts simultaneously, it is the bridge 
on which it is put on the stump of tooth of a natural gear tooth. For example, in order to build a part for the 
support metal structured division for prostheses, such as a cap and a frame, a metal is used for the high 
reinforcement. However, since aesthetic, a part for this metal structured division is covered with a dentistry 
ceramic or acryUc covering material (veneering material), and the form, color, and profile of a row of teeth 
are given. In many cases, metal structure is cast in the mold created from the charge of the inorganic 
invetment. However, it may be created by other approaches, such as computer-aided-design processing. 
[0002] Almost all the cast metal structure is covered with the dentistry ceramic or acrylic which gives the 
form and color of a natural gear tooth. For a wrap reason, these covering material must be very opaque in 
the metal structure which presents the appearance which is not desirable. The conventional prosthesis was 
not completely biocompatibility. By corrosion of a metal part, a prosthesis may be discolored, adjoining 
gingival tissues may be made to cause inflammation, and, as a result, gum may also decline. The fault of one 
conventional prosthesis is that discoloration of a coating or adjoining tissue arises as a result of metaled 
corrosion or the dissolution now. 

[0003] The fault of the ceramic structure supported with the conventional metal is that a metal often appears 
like a visible dark edge at the prosthesis boimdary edge where the metal touches gum. A part for the metal 
structured division is not usually thoroughly covered with a ceramic or an acrylic in this field. The reason is 
for using metaled larger edge reinforcement and protecting gum from breakage resulting from the thick 
periphery section. Conseqviently, the ring of a metal color will be visible to a prosthesis structure periphery, 
and the best result will be given aesthetic, although the bad impression of the silver gray metal used since 
coating of the high ceramic or acrylic of opacity of the prosthesis which has the metal structured division 
with one thin fault is modeled on a dental form and a dental color is made ambiguous, imperfection or since 
it is given imsuitably, the contiguity of the color of a final prosthesis of this thin opaque zone is often now 
natural - gray or green cuts rather than the color of a row of teeth, or it is completely visible to another 
color. 

[0004] The ceramic structure and its manufacture approach of a zirconium dioxide (ZR02) are indicated by 
the U.S. reissue patent No. 32,449, such as Claussen. Lange In U.S. Pat. No. 4,316,964, they are 
aluminum203 / ZR02. The ceramic is indicated. U.S. Pat. No. 4,525,464, such as Claussen, is indicating the 
ceramic structure and its manufacture approach of a zirconium dioxide (ZR02). Knapp The zirconia 
structure stabilized selectively is indicated by U.S. Pat. No. 4,565,792. Tsukuma etc. - the high intensity 
zirconia mold sintering object is indicated by U.S. Pat. No. 4,587,225. Manning The alumina-zirconia 
ceramic ingredient is indicated by U.S. Pat. No. 4,75 1 ,207. 

[0005] Kelly Dispersion-strengthening composite material is indicated by U.S. Pat. No. 4,978,640. 
Zirconium dioxide powder is indicated by U.S. Pat. No. 5,01 1,673, such as Kriechbaum. Iwasaki etc. - U.S. 
Pat. No. 5,130,210 is indicating the stable zirconia solid electrolyte and its manufacture approach. The **** 
zirconia powder stabilized selectively is indicated by U.S. Pat. No. 5,155,071 of Jacobson. To U.S. Pat. No. 
4,772,436 of Tyszblat, it is [ for manufacturing a prosthesis from an alumina ] complicated, and the method 
of wasting time amount is indicated. Adair And Adair etc. - the glass ceramic dentistry product is indicated 
by United States patent 4,744,754; 4,478,641 st and 443 1420 each number. such as Qudair;Masaki, « 
David Otagi etc. - the zirconia ceramic is indicated by United States patent 4,764,491; 4,742,030th; 
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4,520, 11 4 and 4,360,598 each niimber, respectively. 

[0006] Feagin, Guigonis, and Sakurai etc. — and fire-resisting material is indicated by United States patent 
4,415,673; 4,504,591st; 4,506,023; 4,755,228 and 4,806,168 each number, such as Ivarsson, respectively. 
Hieke etc. — as for U.S. Pat, No. 4,1 1 1,71 1, cement is indicated. Duchyne etc. — the biotechnology 
reactivity ingredient for a prosthesis is indicated by U.S. Pat. No. 5,120,340. Adair The dentistry product 
which contains a mica constituent in Canadian patent No. 1,148,306, and its manufacture approach are 
indicated. Otagiri etc. ~ a zirconia ceramic and its manufacture approach are indicated by Canadian patent 
No. 1,154,793. Fire-resisting material is indicated by Canadian patent No. 1,202,333 of Feagin. 
[0007] Adair etc, — in order to manufacture a glass ceramic product, the useful embedding ingredient is 
indicated by Canadian patent No. 1,212,125. Fire-resisting material and its usage are indicated by Canadian 
patent No. 1,239,656, such as Ivarsson. Adair etc. — a fixed-portion prosthesis and its manufacture approach 
are indicated by Canadian patent No. 1,259,507. The manufacturing method of a prosthesis is indicated by 
Canadian patent No. 1,309,845 of Tyszblat. Duchyne etc. ~ Canadian patent No. 2,024,646 is indicating the 
ingredient for a prosthesis, 

[0008] Grebe etc. — the direction for use for manufacture of the enamel which has the rare earth metal 
content frit which has a high glass transition temperature in Canadian patent No. 2,072,946, and the thermal 
resistance which improved is indicated. Jones Canadian patent No. 2,045,859 is indicating the constituent. 
The fireproof product by which coating was carried out to Canadian patent No. 2,044,060, such as Andrus, 
and its manufacturing method are indicated. BiocompatibiUty glass is indicated by Cainadian patent No. 
2,042,349, such as Ditz. Rheinberger etc. ~ the dental materials in which a polymerization is possible are 
indicated by Canadian patent No. 2,038,695. Corcilium The glass constituent is indicated by Canadian 
patent No. 2,037,343. An alumina-zirconia compound sintering product and its manufacture approach are 
indicated by Canadian patent No. 2,033,289, such as Kubota. 

[0009] Ricoult etc. — the transparence glass ceramic article is indicated by Canadian patent No. 2,031,666. 
The manufacturing method of a ceramic unit is indicated by Ceinadian patent No. 2,010,595 of Anderson. 
Tsukuma etc. — the ceramic bracket for orthodontics and its manufacture approach are indicated by 
Canadian patent No. 1,300,178. Akahane etc. — the glass powder for dentistiy glass ionomer cement is 
indicated by Canadian patent No. 1,292,017. Manning The alumina-zirconia ceramic is indicated by 
Canadian patent No. 1,268,490. The basic ceramic layer for blooming the metal copy of ceramic metal 
dentistry restoration is indicated by Canadian patent No. 1,258,557 of Heurtaux. 

[0010] The support particle by which coating was carried out to Canadian patent No. 1,234,163 of Howard 
with the precursor for biotechnology activity glass is indicated. Manning The alumina ceramic containing at 
least one of the nature binder of a silica and a zirconia, and the hafiiia is indicated by Canadian patent No. 
1,232,620. Beall etc. - the transparence glass ceramic containing a muUite is indicated by Canadian patent 
No. 1,196,032. The biotechnology reactivity ingredient is indicated by Canadian patent No. 1,195,702 of 
Richez. Some glass is indicated by Canadian patent No. 1,189,092, such as Potter. Schmitt etc. ~ calcium 
aluminum fluosilicate glass is indicated by Canadian patent No. 1,156,679. 

[001 1] The fittings for dentistries made firom a ceramic, its mounting arrangement, and the dentistry ceramic 
for standing in a line and manufacturing it are indicated by Canadian patent No. 1 ,146,980, such as Starling. 
Perez The interior core of a ceramic is indicated by Canadian patent No. 1,129,688. Barrett etc. — the glass 
ceramic dentistry remedy structure is indicated by Canadian patent No. 1,120,960. Gagin The alkali- 
resistant- glass fiber constituent is indicated by Canadian patent No. 1,105,498. Neely The low stain 
resistance glass fiber constituent is indicated by Canadian patent No. 1,078,412. Ohotomo The glass fiber 
manufactured firom an alkali-resistant-glass constituent and it is indicated by Canadian patent No. 1,074,341. 

[0012] Dentistry adhesives are indicated by Canadian patent No. 1,053,408 of Sung. Faraday rotator glass is 
indicated by Canadian patent No. 1,047,756, such as Deeg. Alkali resistance glass is indicated by Canadian 
patent No. 1,040,222 of Ohtomo. The fiber manufactured firom a glass constituent and it is indicated by 
Canadian patent No. 1,015,778, such as Aktinson. The glass constituent is indicated by Canadian patent No. 
1,013,775 of Wolf. Hancock etc. ~ the sintering zirconia ingredient is indicated by Canadian patent No. 
997,791. 

[0013] Fused-alumina-zirconia-yttria fire-resisting material is indicated by Canadian patent No. 2,059,402, 
such as Tamamaki. The zirconia fire-resisting material which has elevated-temperature thermal resistance 
and corrosion resistance, and its manufacture approach are indicated by Canadian patent No. 2,044,041, 
such as Tamamaki. Morishita A zirconia ceramic and its manufacture approach are indicated by Canadian 
patent No. 1,281,340. The refiractories in which casting for fire-resisting material and a melting metal 
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container is possible are indicated by Canadian patent No. 1,273,648, such as Matsuo. The zirconia by 
which magnesia partial stabilization was carried out is indicated by Canadian patent No. 1,272,491, such as 
Bush. The zirconia stabilizing agent is indicated by Canadian patent No. 1,259,079, such as Colombet. 
[0014] Guile The fully- stabilized-zirconia ingredient which has the reinforcement which improved in 
Canadian patent No. 1,236,855 is indicated. Sugie The product manufactured by the manufacture approach 
and approach of zirconia fire-resisting material is indicated by Canadian patent No. 1,228,372. Knapp The 
zirconia ingredient stabilized selectively is indicated by Canadian patent No. 1,216,007. The zirconia 
ceramic stabilized selectively is indicated by Canadian patent No. 1,135,728, such as Garvie. The thixotropy 
fireproof binder which used the aluminum-phosphate-gel-ized silica sol as the base is indicated by Canadian 
patent No. 1,134,869, such as Schulz. The ceramic ingredient is indicated by Canadian patent No. 
1,053,709, such as Garvie. 

[0015] The acid-proof heatproof mortar for porous glass is indicated by Canadian patent No. 1,041,557 of 
Linton. The enamel constituent is indicated by Canadian patent No. 2,037,372, such as Labant. The glass 
constituent is indicated by Canadian patent No. 2,017,884 of Becker. Klaus etc. - the porcelain for sintering 
dentistries which used a dentistry constituent, its manufacture approach, and it for Canadian patent No. 
1,279,154 is indicated. The junction glass ceramic dentistry product is indicated by Canadian patent No. 
1,275,185, such as Bailey. The nonlead glass fiit constituent is indicated by Canadian patent No. 1,274,857, 
such as Klimas. 

[0016] High intensity dentistry porcelain is indicated by Canadian patent No. 1,272,222 of Katz. The 
ceramic interlayer for ceramic metal gear-tooth restoration is indicated by Canadian patent No. 1,251,306 of 
Heurtaux. The transparence ceramic surface layer for ceramic metal gear-tooth restoration is indicated by 
Canadian patent No. 1,251,305 of Heurtaux. Francel etc. — the glass fiit constituent of the unleaded and the 
non-cadmium for polishing, porcelain enamel ****, and decoration is indicated by Canadian patent No. 
1,232,619. Francel etc. ~ the glass fidt constituent of the unleaded and the non-cadmium for polishing, 
porcelain enamel and decoration is indicated by Canadian patent No. 1,212,970. The frit for seals with 
a dramatically low expansion coefficient is indicated by Canadian patent No. 1 ,1 56,684, such as Hagy. 
[0017] The low-melt point point unleaded ceramic fiit is indicated by Canadian patent No. 1,141,396 of 
Eppler. The method of etching dentistry porcelain is indicated by Canadian patent No. 1,212,302 of Chaung. 
Prall The glaze which includes a cordierite crystal in Canadian patent No. 1,138,155 is indicated. Bemeburg 
The aluminum-oxide ceramic which has the mechanical property which improved in Canadian patent No, 
2,020,486 is indicated. 

[0018] It is well-known to use a dentistry ceramic instead of a metal. However, in order for the product 
obtained by this to satisfy the mechanical strength actually needed in almost all cases, it is too weak or 
difficulty and dependability run short of the approaches used again too much. 

[0019] One object of this invention is offering the ingredient for [ containing a ceramic frame material and 
aesthetic covering material ] building the prosthesis of a nonmetal thoroughly, an approach, and the 
manufacture approach of these ingredients. 

[0020] One object of this invention is offering the ceramic / glass dentistry constituent fabricated with high 
voltage, heating in order to build a part of prosthesis or prosthesis. 

[0021] One object of this invention is offering the constituent containing the zirconia and/or the alumina 
powder, and glass powder which are fabricated in order to offer the prosthesis component and prosthesis 
part of high intensity. 

[0022] One object of this invention is offering a prosthesis and a prosthesis part by fabricating the 
constituent which consists of mixture which mixed a zirconia or alumina powder, and them with the mixture 
of powder silicate glass and aluminosilicate glass under heating and application of pressure in order to create 
the prosthesis component and prosthesis part of high intensity. 

[0023] One object of this invention is offering the constituent which consists of the zirconia and/or alumina 
powder which are fabricated in order to create the high intensity prosthesis component and prosthesis part 
which were covered with the aesthetic dentistry ceramic, a silicate, and/or aluminosilicate glass powder. 
[0024] One object of this invention is offering suitable ceramic covering materied giving aesthetic ceramic 
coating to the casting by this invention. 

[0025] One object of this invention is offering the approach of creating the ceramic / glass prosthesis, 
prosthesis component, and prosthesis part which have the outstanding aesthetic property and a strength 
property. 

[0026] One object of this invention is offering the approach for fabricating a prosthesis, a prosthesis 
component, or a prosthesis part, heating vinder application of pressvire from the shaping constituent 
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containing the powder of a ceramic and glass, 

[0027] One object of this invention is offering the approach of fabricating a zirconia and/or alumina powder, 
and glass powder in order to offer the prosthesis component and prosthesis part of high intensity. 
[0028] In order that one object of this invention may create the prosthesis component and prosthesis part of 
high intensity, it fabricates a zirconia and/or alumina powder and a silicate, and/or amino silicate glass 
powder, then coats the prosthesis component and a prosthesis part with the slurry of a dentistry ceramic, and 
is offering the approach for calcinating. 

[0029] One object of this invention is offering the suitable charge of the invetment manufacturing the mold 
in which the ceramic / glass constituent of this invention are fabricated in it. 

[0030] One object of this invention is offering suitable shaping equipment fabricating a prosthesis with an 

elevated temperature and high voltage from the ceramic / glass ingredient of this invention. 

[0031] One object of this invention is an elevated temperature and high voltage, impressing a vacuum to a 

mold, and is offering suitable dentistry equipment fabricating a prosthesis from the ceramic / glass 

ingredient of this invention. Mbar used on these descriptions The alphabetic character to say means a 

millibar. 

[0032] The prosthesis used on these descriptions includes all the products used in order to fill up the deficit 
element in the oral cavity especially the hard tissue, adjoining tissue, a gear tooth, and gum, and includes a 
cap, a crown, a coat crown, a bridge, an inlay, an onlay, a row of teeth, or its part. As long as percent is 
unstated separately in all these descriptions, it is percentage by weight. 

[0033] If it summarizes, this invention will offer the fabricated high intensity dentistry ceramic prosthesis, 
and this prosthesis is obtained by fabricating the constituent containing about 1 - 50% of the weight of a 
glass particle, and 50 - 99% of the weight of a ceramic particle at the pressure to about 40 MPa(s), and the 
temperature to about 1200 degrees C. Hereafter, this invention is explained to a detail. 

[0034] This invention offers the prosthesis by fabricating a ceramic / glass powder constituent under heating 
and application of pressure. In creation of a prosthesis, the form of a ceramic prosthesis and the model of a 
dimension which should be created are formed from a wax or a wax alternative. Next, this model is 
surrounded within a mold ring by the charge of the invetment. It is made to harden, carrying out 
conditioning of this charge of the invetment thermally. A model is physically taken out from the hardened 
charge of the invetment, or all models are burned at an elevated temperature. The mold which has the cavity 
which has the form and dimension of the prosthesis (mold goods) created by this remains. Then, a ceramic / 
glass molding powder constituent is put into that cavity, it heats under application of pressure and the 
fabricated prosthesis is obtained. 

[0035] This invention sets like 1 voice and a vacuum is impressed to a mold during shaping and/or heating. 
The cooldown delay and cooling rate of a prosthesis with which it was fabricated in the charge of the 
invetment are controlled to be returned in order to release the mold goods from internal stress. The 
prosthesis fabricated after this is removed from a mold. The prosthesis separately property-ized so that a 
color and a translucency might look [ match / the gear tooth which is further covered with a low dental- 
curing form ceramic preferably, and adjoins / aesthetic best ] natural is made to a prosthesis. The coat 
ceramic used has a good adhesive property to the fabricated prosthesis, and has the almost same coefficient 
of thermal expansion. A coat constituent is directly applied to the prosthesis fabricated as a slurry of powder 
and an aquosity liquid, and is sintered at temperature lower than thie molding temperature of the prosthesis 
fabricated next. 

[0036] According to a ceramic / the glass shaping constituent, i.e., this invention, the prosthesis of high 
intensity is formed by applying a pressure and temperature to a ceramic / glass powder constituent in a 
mold, without needing metal structure. A ceramic / glass powder constituent contains alumina powder 
and/or zirconia powder, and glass powder preferably. It promoted that addition of glass fabricated fireproof 
ceramic powder at sintering temperature also with a low ceramic powder independent twist to the altitude 
like an alvimina and a zirconia, and giving a strong higher prosthesis to a thing surprising moreover was 
found out. Preferably, ceramic powder has the melting point higher at least 1000 degrees C than the melting 
point of glass powder. Preferably, a ceramic / glass molding powder constituent contains the alumina of the 
about 50 to 99 weight section, and/or zirconia powder and the glass powder of the about one to 50 weight 
section. This ceramic / glass shaping constituent is ****(ed) at the temperature of 800-1300 degrees C by 
the chemical property of glass and softening temperature, and its physical characteristic containing 
viscosity. In order to guarantee the condensation of a ceramic / glass shaping constituent, the pressvire to 
about 40 MPa(s) is impressed between ****. This pressure is impressed for the purpose of the optimal 
condensation of a ceramic / glass constituent. Preferably, a vacuum is impressed to a mold before **** or in 
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between. This eliminates the lock out air which passes it and appears from the charge of the invetment, a 
ceramic / glass shaping constituent, and a mold cavity, and and it is low, it is because [ helping formation of 
a strong larger prosthesis ] is porosity. It is at least 150 or more MPas, and the flexural strength of the 
prosthesis manufactured by this invention is preferably larger than 300MPa(s), and is 500 or more MPas 
most preferably. 

[0037] In a desirable embodiment, the ceramic / glass shaping constituent by this invention contain the 
aluminosilicate glass of the powder alumina of the about 50 to 99 weight section and/or yttrium fully 
stabilized zirconia, and 1-50 weight section. Preferably, each component of the ceramic / glass shaping 
constituent by this invention is fully mixed so that a glass particle and a ceramic particle may be distributed 
xmiformly substantially. The ceramic / glass shaping constituent by this invention contain the aluminosilicate 
glass powder of the powder alumina of 60 - 85 weight section or yttrium fully stabilized zirconia, and 15 - 
40 weight section more preferably. As for the ceramic / glass shaping constituent by this invention, the grain 
size of 65 - 80 weight section contains the aluminosilicate glass of a powder alumina 35 microns or less or 
yttrium fully stabilized zirconia, and 20-35 weight section most preferably. 

[0038] In another desirable embodiment, the ceramic / glass shaping constituent of this invention contain the 
alumina of the powder yttrium fiilly stabilized zirconia of 10 - 70 weight section (pbw), and the about ten to 
70 weight section, and the lanthanum borosilicate glass powder of 1 - 50 weight section. The ceramic / glass 
shaping constituent of this invention contain the alumina of the powder yttrium fully stabilized zirconia of 
20 - 50 weight section, and 20 - 50 weight section, and the lanthanum alumino borosilicate glass powder of 
1 5 - 40 weight section more preferably. As for the ceramic / glass shaping constituent of this invention, the 
grain size of 20 - 50 weight section contains [ the grain size of powder yttrium fully stabilized zirconia 35 
micrometers or less and 20 - 50 weight section / grain size ] most preferably the lanthanum alumino 
borosilicate glass which is the powder configuration of 100 micrometers or less in principle [ of an alumina 
35 micrometers or less and 20-35 weight section ]. 

[0039] Furthermore, now, in one desirable embodiment, molding powder carries out the overcoat of the 
alumina and/or yttrium fully stabilized zirconia of 50 - 99 weight section by which disintegration was 
carried out with the silicate glass or aluminosilicate glass of 1 - 50 weight section, and is manufactured. In 
the one desirable embodiment, this glass is lanthanum borosilicate glass, and after being ground and 
considering as powder, it is mixed with the 2nd disintegration silicate glass of 1 - 50 weight section, or 
aluminosilicate glass. In a more desirable embodiment, the overcoat of the alumina or yttrium fully 
stabilized zirconia of 50 - 90 weight section is carried out with the lanthanum borosilicate glass of 1 - 40 
weight section, and it is ground by powder, and the disintegration aluminosilicate glass of 10 - 50 weight 
section is mixed by this. In the most desirable embodiment, the overcoat of the alumina or yttrium fully 
stabilized zirconia of 50 - 85 weight section is carried out with the lanthanum borosilicate glass of 1 - 30 
weight section, and it is ground by powder, and the disintegration aluminosilicate glass of 15 - 35 weight 
section is mixed by this. 

[0040] desirable — the average grain size of the ceramic powder of a ceramic / glass shaping constituent — 
35 micrometers or less — more ~ desirable — 10 micrometers or less — and it is 5 micrometers or less most 
preferably. These particles have the grain-size distribution in which desirable close packing is possible. 
[0041] the glass powder particle of a ceramic / glass shaping constituent ~ desirable — a 25-400-degree C 
temperature requirement ~ the coefficient of thermal expansion of 3 - 15xlO-6/K — having — 100 
micrometers or less ~ more — desirable — 35 micrometers or less ~ and it has the average grain size of 5 
micrometers or less most preferably. The glass of this ceramic / glass shaping constituent contains 
preferably a Ismthanum, aluminum, boron, silicon, calcium, a zirconia, an yttrium, and other little elements 
that form a cation easily. 

[0042] It is :Si02 in which the lanthanxmi borosilicate glass component of a ceramic / glass shaping 
constituent contains the following formed part in one desirable embodiment of this invention. 5 - 30 % of 
the weight, B-2 03 5 - 25 % of the weight, aluminum 203 5 - 30 % of the weight, La 203 20 - 60 % of the 
weight, CaO 0 - 1 5 % of the weight, Zr02 0 - 1 5 % of the weight, and Y203 0 - 1 5 % of the weight. 
[0043] It is :Si02 in which the lanthanum borosilicate glass component of a ceramic / glass shaping 
constituent contains the following formed part in a more desirable embodiment. 10 - 25 % of the weight, B- 
2 03 10 - 20 % of the weight, aluminum 203 10-20 % of the weight. La 203 30 - 50 % of the weight, CaO 
0 - 10 % of the weight, Zr02 0 - 10 % of the weight, Y203 0 - 10 % of the weight. 
[0044] It is the :Si02 0- 5 % of the weight in which the lanthanum borosilicate glass component of a 
ceramic / glass shaping constituent contains the following formed part in the most desirable embodiment. 15 
- 22 % of the weight, B-2 03 12 - 18 % of the weight, aluminum 203 14-20 % of the weight. La 203 35 - 
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45 % of the weight, CaO 0- 5 % of the weight, Zr02 0- 5 % of the weight and Y203 
[0045] Glass is glass which has a suitable presentation, in order to have viscosity desirable and low [ above 
the softening temperature ] and to carry out humidity of the alumina or zirconia component of this ceramic / 
glass shaping constituent the optimal. This glass acts as a softener and lubricant, an alumina and/or 
zirconium powder compress comparatively substantially to a surprising thing by the low temperature and the 
pressure which does not exceed about 40 MPa(s) which does not exceed about 1200 degrees C for this 
constituent, and it is thought that it permits being fabricated by the prosthesis of the high intensity of an 
irregular configuration. 

[0046] Now [ of this invention ], in one embodiment, it is mixed directly and glass powder and ceramic 
powder are directly fabricated by the above mentioned temperature and the above mentioned pressure, also 
in the case of this embodiment, the high intensity ceramic particle of a zirconia and an alumina fuses said 
kind of the little section carried out of glass, i.e., that glass, first advantageously — a ceramic particle — 
humid **** ~ it is grovmd and gets so that it may be covered with the glass which can do things (overcoat) 
and powder may be formed. Another silicate glass (that is, it is convenient to shaping of this constituent) or 
aluminosilicate glass powder which can be fiised with the glass powder or the 1st glass with which the same 
presentation as the 1st glass of the 2nd ***♦ was pulverized by the powder formed of this is mixed. In one 
example by this embodiment, the 2nd glass is aluminosilicate glass and this has the following presentation 



S iO, 


6 5~6 9 


Al.O, 


9~1 2 


K,0 


7~1 0 


Na,0 


6~ 9 


L I O, 


1~ 2 


CaO 


2~ 4 


BaO 


0~ 1 


F 


0~ 1- 


CeOi 


0~0. 5. 



part range preferably, : 

[0047] After shaping, conditioning of the glass phase of the fabricated prosthesis is preferably carried out 
with an acid or alkali, and a detailed etching maintenance pattern is formed so that a glued connection can 
be carried out to a gear tooth in the cement for fiision, or a composite. Similarly, its ceramic / glass mold 
goods gives the field which is processed by well-known silanes, for example, 3-methacryloyl oxypropyl 
trimethoxysilane, and interacts with a composite preferably, and gives association with the cement for fiision 
or the composite for fiision, and a prosthesis. 

[0048] The charge of the invetment used by charge constituent this invention of the invetment has suitable 
high reinforcement and a suitable high physical property, in order to bear the compacting pressure and 
temperature which are demanded. Furthermore, the charge of the invetment has a coefficient of thermal 
expansion equivalent to a shaping constituent. Without "fi-eezing" too much differential stress which has a 
possibility of causing a crack and crushing, in the prosthesis by which it was fabricated at the time of heat, 
this is required, in order that even high intensity mold goods may enable it to cool, therefore, the desirable 
embodiment of this invention ~ setting ~ the coefficient of thermal expansion of the charge of the invetment 
- the range of 25 degrees C - 1 100 degrees C 3x10-6 - 15x10-6 / K - more - desirable ~ 4x10-6 - 13x10- 
6 / K - they are 5x10-6 - 12xlO-6/K most preferably. 

[0049] The compressive strength of the charge of the invetment must be larger than the force applied to a 
molding material by equipment in molding temperature. Preferably, the compressive strength is the 
magnitude exceeding about 15 MPa(s) at least. As the reinforcement in molding temperature is high, it is 
more possible to use a big pressure by the time of shaping of a ceramic / glass constituent, that by which it 
depends the dimensional change of the charge of the invetment when hardening around a wax model on heat 
in order to acquire the facilities of shaping, and the maximum precision — be ~ what is depended on a 
chemical change ~ be — it is desirable that it is 2% or less. 

[0050] In one desirable embodiment of this invention, the charge constituent of the invetment consists of 
powder and a liquid, and it is mixed until homogeneous mixture is obtained for about 1 minute xmder a 
vacuum, when a mold should be manufactured in both, desirable ~ lOOg of powder - the liquid of the about 
five to 50 weight section — more - desirable — a 10-30ml hquid - and it mixes with a 15-20ml liquid most 
preferably. The example of a liquid is an aquosity silica sol die amount of [ whose ] silica is 5 - 60 % of the 
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weight preferably. An aquosity silica sol contains 20 - 50% of the weight of a silica more preferably. This 
aquosity silica sol contains 25 - 45% of the weight of a silica most preferably. Powder is a bulking agent, 
i.e., calcium, or magnesium fully stabilized zirconia, magnesium oxide, a quartz, a cristobalite, fused silica, 
an alumina and calcium fluorides, or such mixture preferably. This powder contains the binder for a bulking 
agent depending on the case. A binder contains a magnesia and Monod, JIRIN acid hydrogen ammonium, 
phosphoric-acid hydrogen magnesium, or such mixture. A bulking agent is chosen so that an equal 
coefficient of thermal expansion may be substantially obtained with high compressive strength, and a 
ceramic / glass shaping constituent. In the one embodiment of this invention, calcium fully stabilized 
zirconia is used preferably. This is because hot partial phase conversion decreases contraction of the charge 
of the invetment. 

[0051] Since preferably adjusts coefficient of thermal expansion, it is added by the binder in order to make 
green strength increase, a binder — desirable ~ 0.5:1.5 to 1.5:0.5 -- it has the weight ratio of the magnesia 
pair phosphate of 1 :2 more preferably. Preferably, 0 - 15% of the weight of a ceramic / glass shaping 
constituent £U"e binders. A binder is more preferably contained in 1 - 10% of the weight of an amoimt. 
[0052] The suitable metal mold ring of a dimension for the components with which manufacture shaping of 
the mold is carried out is lined in the layer of the fireproof felt saturated with water, and is placed on a 
working plane. It embeds selectively into the charge of the invetment which places the wax model of the 
components fabricated into a ring, and was made to scour mutually newly. When [ at which it fully 
hardened ] the charge of the invetment is injected into the firont face, the layer of petroleum jelly, nail polish, 
or other release agents is applied on the surface of a mold, as the weight of the 2nd mix can be supported. 
Although based also on a presentation, hardening will require the highest about 2 hours. Then, the 2nd mix 
is poured in to the 1 st mix. In order to remove moisture after this, heat is applied to a mold. It is made for 
water to evaporate, without applying heat carefully beginning slowly and a crack arising in the charge of the 
invetment. When becoming behind, heat is applied further and it is made for a wax and other organic 
substances to be bvimed out thoroughly. The charge temperature of the invetment is again raised to about 
1000-1300 degrees C in 30 - 90 minutes, and the charge of the invetment is strengthened. Probably, the 
controlled cooling cycle will be required in order to avoid a crack. An aperture and the separation side of a 
mold are coated with a fireproof release agent for a mold after cooling. In the one desirable embodiment, the 
film of graphite is given as a release agent from the organic liquid (acetone) distribution object. 
[0053] The amoxint of a ceramic / glass powder-molding constituent required in order to fabricate a molding 
prosthesis is determined by measuring a wax model. The weight of the ceramic / glass powder-molding 
constituent with which a mold is loaded is equivalent to the weight of a wax model. It is desirable by 
converting the nximber of grams of the ingredient of a wax model into the number of grams of a 
corresponding powder-molding constituent based on both specific gravity to prepare a conversion chart. A 
mold cavity is loaded with the ceramic / glass shaping constituent of the amount corresponding to the 
amount of a wax required for the prosthesis fabricated (in order to decide this amoimt, it is convenient to use 
a conversion chart). Preferably, the ceramic / glass shaping constituent of a predetermined excessive amount 
are added to a mold cavity. 

[0054] The lower half of a mold is loaded vdth the water base slurry depending on a ceramic / glass powder- 
molding constituent, or the case, and two mold one half is aligned with it, and it puts in into shaping 
equipment, and places on the platen of an application-of-pressure ram. It compresses in one desirable 
embodiment, heating to the required time amount and the required temperature for fabricating a prosthesis 
or a prosthesis part^ impressing a vacuum to a mold for a shaping constituent. 

[0055] According to shaping this invention, shaping of a ceramic / glass powder constituent is carried out in 
the equipment which can apply the shaping force required of an elevated temperature. The pressure to about 
40 MPa(s) is desirable. It is because this ceramic / glass shaping constituent is high viscosity even in the 
raised molding temperature and it deals in it. In one embodiment of this invention, in order to decrease air 
with a possibility of mixing in the melting glass constituent for acceleration of clearance of molding of a 
ceramic / glass powder constituent, and a steam, and making the porosity in the last mold goods increasing, 
a vacuum is impressed by request in a mold and a mold cavity. The Vacuxrai impressed in this mold cavity is 
extent to about 20 mbars, and is up to about 40 mbars more preferably. 

[0056] The press equipment 10 by this invention which has the press ring 12 of the arbitration which 
surrounds a mold 14 is shown in the shaping plant layout drawings 1 -4. A mold 14 has the upside mold one 
half 16 and the bottom mold one half 18, and consists of a charge of the invetment, respectively, and is put 
on the interior of the press ring 12. On a mold 14, the opposite application-of-pressure object 20 is arranged, 
and it gets down, and this is a ceramic made firom an aluminum oxide, for example, a product, or is built 
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with the high intensity metal. The mold 14 is supported on the circle table 22 inside the vacuum-**** 
chamber outer wall 24. A circle table 22 goes up towards the direction of the opposite application-of- 
pressure object 20 with a rod 26, and is pushed against the pressure top plating 28. 

[0057] When it explains further with reference to drawing 2 , press equipment 10 has the movable crosshead 
30, a colunm 32, and a hydraulic system 40. A hydraulic system 40 applies a pressure to a mold 14 through 
a rod 26. That is, the force from a hydraulic system 40 is transmitted to a table 22 through a rod 26. The 
mold 14 contains a ceramic/glass powder, and is arranged inside the CHANMBA outer wall 24. The mold 
14 has the mold cavity in the outer wall 42. The opposite application-of-pressure object 20 which can be 
removed includes the high intensity metal member 46 and an end plate 47, and is surrounded by the low 
member 48 of thermal diffusion nature. This member 48 consists of insulating materials like aluminum- 
oxide fiber, or is built with the lightweight siUca refractory brick. In drawing 1 , metal members are two or 
more metal rods which have penetrated the refractory brick. 

[0058] The mold 14 is surrounded with the vacuum-**** chamber lid 50 and the vacuum chamber wall 24. 
The vacuum attraction of the chamber which the seal was formed when the wall 24 touched the flange 56, 
and was formed with the lid 50 and the wall 24 is attained. A mold 14 is adjoined and the heating object 52 
is arranged in the insulating material 54. The chamber wall 24 is supported by the flange 56 by which fitting 
was carried out with the gasket 58. This flange 56 is connected with the hydraulic system 40. The pressure 
ram 60 is connected with the hydraulic system 40 with the rod 26, and this pressure ram has penetrated the 
flange 56. 

[0059] A crosshead is rotated in order to remove the vacuum-**** chamber lid 50 as shown in drawing 3 . 
The pressure for closing a mold through the pedestal 62 connected with the pressure ram 60 in movable is 
impressed. A pedestal 62 contains the high intensity member 64 wrapped in the insulator 66. A pressure 
required in order to compress the contents of closing and a mold for a mold is resisted by the confrontation 
baise material 80 containing the high intensity metal member 81 v/rapped in the insulator 82. vacuiim 
attraction passes along the vacuum-**** chamber lid 50 — be alike vacuum pump 84 — ********** 
crosshead 30 is tumed after shaping, and a mold 14 can be approached if the vacuum-**** chamber lid 50 
and the confrontation base material 68 are removed. 

[0060] To the above-mentioned equipment, various kinds of modification is possible, and they are obvious 
for those who have the usual information in this technical field. For example, although not limited to it, the 
motive power for operating a pressure ram can be pulled out using the pneumatic pressure like an EYA 
cylinder, an oil hydraulic cylinder, or a screw-thread spindle, fluid pressure, or a mechanical element. 
Similarly, shaping uses the technique of transfer molding or injection molding independently, or can be 
combined with the technique of the above-mentioned compression molding, and can be carried out. 
[0061] Since they do not present silver gray, even when the prosthesis and prosthesis part which were 
formed using the constituent of coat this invention of a ceramic / glass prosthesis remain as it is, they are 
superior to the metal prosthesis structure aesthetic. However, there will be a case where the aesttietic 
appreciation property wants to improve fiirther. For example, when putting a prosthesis into an anterior 
tooth, the color of the appearance must be very close to the color of an adjoining gear tooth. Therefore, in 
such a case, a translucency models the more excellent powder ceramic constituent on the color of a natural 
gear tooth, and it colors, and covers on the front face of a shaping prosthesis. Since such a coat constituent 
carries out humidity of the shaping prosthesis and it has the same coefficient of thermal expansion 
substantially with the coefficient of thermal expansion of a prosthesis, internal stress serves as min. 
[0062] According to one embodiment of this invention, a ceramic/square is covered as follows. That is, the 
water solution of the aquosity slurry of the dentistry feldspar ceramic powder constituent which carried out 
color matching, or other ceramic constituents, a salt, or a polymer is used, and it gives the part which covers 
this by the well-known approach by spreading or other technical fields of these, it puts into a fiimace, and 
**** at temperature lower than the molding temperature of the ceramic/the square concerned. A thin layer 
composite without a crack or a season crack is formed, and this is resistant to destruction. In order to obtain 
such a result, the ceramic ingredient needs to have the same coefficient of thermal expansion as the substrate 
of a ceramic / glass.ingredient. therefore, a desirable embodiment — setting ~ a coat constituent — 3x10-6 - 
13x10-6 / K - more — desirable — 4x10-6 - 12x10-6 / K - and it has the coefficient of thermal expansion of 
6x10-6 - lOxlO-6/K most preferably, the range of average grain size is 1-40 micrometers — desirable ~ more 
— desirable — 5-35 micrometers — and it is 10-30 micrometers most preferably. 

[0063] Suitable ceramic powder to use it as covering material is manufactured from the combination of the 
frit beyond a single fiit, two sorts, or it. In the desirable embodiment, two sorts of ceramic fiits from which 
an expansion coefficient differs are prepared, and these powder fi-it is together put at a various rate so that 
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the coefficient of thermal expansion of known ceramic/square may be matched as a substrate. 
[0064] In the desirable embodiment of this invention, at least two sorts of frits (Frit I and frit II) are put 
together, and a ceramic constituent is formed. Frit I is the :Si02 0- 2 % of the weight Tb203 0.5- 1 % of the 
weight which contains a part for the following presentation preferably, and 2 0.1 - 0.3 % of the weight of 
CeO(s). 65 - 75-% of the weight aluminum 203 10 - 16 % of the weight K20 7 - 1 1 % of the weight Na20 
2- 5 % of the weight Li20 0- 2 % of the weight CaO 1- 4-% of the weight B-2 03 

[0065] Frit I is 2 0.1 - 0.3 % of the weight of :Si02 1 % of the weight Tb203 0.5- 1 % of the weight CeO(s) 
containing a part for the following presentation more preferably. 67 - 71-% of the weight aluminiim 203 12 
- 15 % of the weight K20 8 - 10 % of the weight Na20 3- 5 % of the weight Li20 0- 1 % of the weight CaO 
1- 3-% of the weight B-2 03 0- 

[0066] Frit II is :Si02 which contains a part for the following presentation preferably. 67 - 77-% of the 
weight aluminum 203 8 - 12 % of the weight K20 6 - 10 % of the weight Na20 2- 5 % of the weight Li20 
0- 2 % of the weight CaO 1- 4-% of the weight B-2 03 1- 4 % of the weight. 

[0067] Frit II is :Si02 containing a part for the following presentation more preferably. 70 - 75-% of the 
weight aluminum 203 9 - 1 1 % of the weight K20 8 - 10 % of the weight Na20 2- 4 % of the weight Li20 
0- 2 % of the weight CaO 1- 3-% of the weight B-i2 03 2- 3 % of the weight. 

[0068] The coat ceramic frits I and II of such presentation range are combined, and the ceramic of a suitable 
property to cover a ceramic / glass substrate is formed. The coefficients of thermal expansion of Frit I are 
abbreviation 8xlO-6/K, and the coefficients of thermal expansion of Frit II are abbreviation 6.7x1 0-6/K. 
[0069] A coat ceramic is the approach of conventional in the conventional fumace, for example, is Multimat 
MCII. It **** for 2 - 5 minutes under a vacuum using a fumace (Dentsply). 900-1 100 degrees C of 950- 
1050 degrees C of temperature requirements of **** are 980-1020 degrees C most preferably. Color 
matching of this ceramic can be carried out using the pigment 2 currently used in ceramic industry, for 
example, SnO, ZrSi04, Zn-Fe-Cr-aluminum (spinel), Zr-Si-Pr (zircon), etc. These coat ceramics have the 
flexural strength of 50 or more MPas, and 0.05 or less solubility, and these numeric values are international 
standards ISO. It conforms to 6872. Hereafter, some examples explain this invention further. These 
examples are the things of the sake for explaining this invention chiefly, and do not limit the range of this 
invention. 
[0070] [Example 1] 

The charge of the manufacture invetment of the charge of the invetment is prepared from powder and a 
liquid, and it is used in order to manufacture two or more molds. Examples 3-7, and the ceramic / glass 
shaping presentation of 9 and 10 are cast in those types of inside. The powder component of the charge of 
the invetment consists of 98.0g (Zr02-CaO 95/5, Germany, and Lonza) of calcium stabilization zirconium 
dioxides which oxidation MAGUSHIUMUl .Og, 1 .Og of mono-ammonium phosphate, and grain size are 100 



micrometers or less, and have the following chemical composition. : * 

[0071] A liquid component is an aquosity silica sol (Lewasil 200 or 30% Germany and Bayer). This sol is 
30 % of the weigjit of silicas. The wax model of a prosthesis fabricated is created. The mold ring was placed 
on the working plane. Fireproof felt lining (Kaoliner, Dentsply product) with a thickness of 1mm saturated 
with water is placed into the ring. The charge of the invetment of lOOg of powder and 17ml of liquids is 
mixed under a vacuum for about 1 minute until it becomes a homogeneity object. It is left until it pours into 
a mold a part of charge of the invetment which sufficient amoimt to fill the one half of the wax model of a 
Plastic solid-ed is new, and was mixed and hardens it. About 60 minutes is required to hardening. Petroleum 
jelly is applied to the front face of the hardened charge of the invetment as a separation medium, and the 
charge of the invetment newly mixed on this is poured in to the limit of a mold ring, is left, and is hardened. 
:4-degree-C heating rate for /which puts a mold into a fumace 5 hours after, Eind is heated as follows — up to 
300 degrees C - 0.5-hour heating and 300 degrees C ~ maintenance, after it, and 9-degree-C heating rate 
for /— up to 1 100 degrees C — heating and 1 hour — this temperature — maintenance. 
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Water is removed in this process, a wax model is burned out, contraction is controlled by 1%, and the charge 
of the invetment becomes one firm mold. The thermal expansion of this type of charge of the invetment is 
[ 1% or less and the compressive strength of the contraction at the time of 8.8x1 0-6/degree C and sintering ] 
25 or more MPas. 
[0072] [Example 2] 

The mold created in the shaping actuation example 1 is cooled to a room temperature, a mold is opened, and 
a mold cavity is exposed. The release agent (Leit-C nach Goecke, Neubauer Chemikalien) of the shape of a 
slurry of graphite powder is applied to both the separation side and cavity of a mold. The amount of a 
ceramic / glass powder-molding constituent required to fill up a mold is determined from the weight of a 
wax model, and it puts into the lower half of a mold. The upper half of a mold is placed on this type of lower 
half into the vacuum chamber of superposition and said press equipment currently illustrated by drawing 1 - 
4. An opposite pressure beise material, a **** chamber lid, and a revolution cross member are set as the 
location which locks an assembly. 40(+ / -20) mbar vacuum is impressed, and a mold is heated to 1 100(+ / - 
50) ** the rate for 15-20-degree-C/. 25MPa gage pressure is applied at this temperature. This temperature 
and pressure are held for 20-30 minutes. Then, the prosthesis by which it was fabricated in the mold and 
the mold is cooled to 800 degrees C the rate for 10-15-degree-C/, and it cools to 600 degrees C the rate for 
that 1 more degree-C/. The constituent of a prosthesis is returned and reinforcement is optimized in the 
meantime. Then, a mold is cooled to 200 degrees C the rate for 10-15-degree-C/. Then, press equipment is 
opened and a mold is removed for a mold from ejection and a prosthesis. The charge of the invetment which 
has adhered to this prosthesis is removed by sandblasting. 
[0073] [Example 3] 

90g of manufacture zirconium dioxide powder of the prosthesis from the constituent of a zirconia and glass 
is mixed with lOg of run TANHOU aluminosilicate glass powder, and a ceramic / glass molding powder 
constituent is manufactured. The zirconium dioxide used for this ceramic / glass molding powder constituent 
manufacture is the tetragonal-system zirconia polycrystal (TOSOH, Tokyo) stabilized with 5% of the weight 
of the oxidization yttrium, and crystal size is [ lOxlO-6/K, and the average grain size of 26 nanometers (nm) 
and a coefficient of thermd expansion ] 0.1-5 micrometers. Moreover, the glass powder used for this 
ceramic / gl2iss molding powder constituent manufacture is lanthanum alumino borosilicate glass with which 
6.2x1 0-6/K, and average grain size are 5 micrometers or less, and a coefficient of thermal expansion has the 
following chemical composition. 
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[0074] This ceramic / glass constituent are put into a mold (from a charge of the invetment which was 
indicated in the example 1 to manufacture). The mold into which the ceramic / glass constituent was put is 
placed into the press equipment of example 2 publication, and it heats to 1 100 degrees C. Impressing the 
pressure of 25MPa(s), and the vacuum of 40mbars to a mold, the temperature is held for 30 minutes and a 
prosthesis is fabricated. Then, the mold and the prosthesis by which it was fabricated in it were cooled to 
800 degrees C the rate for 10-15-degree-C/. Subsequently, it cools from 800 degrees C to 600 degrees C at 
the tempering rate for 1-degree-C/in order to avoid generating of the tension in glass transition temperature. 
It cools from 600 degrees C to 200 degrees C the rate for 10-15-degree-C/following this tempering. Then, a 
prosthesis to ejection and a mold are removed for a mold from press equipment. The flexviral strength of this 
prosthesis is ISO. It was 470MPa when examined according to 6872. 
[0075] [Example 4] 

80g (what was used in the example 3) of manufacture zirconium dioxide powder of the prosthesis from the 
constituent of a zirconia and glass is mixed with 20g (what was used in the example 3) of run TANHOU 
aluminosilicate glass powder, and a ceramic / glass constituent is manufactured. This ceramic / glass 
constituent are put into a mold (from the charge of the invetment of example 1 publication to manufacture). 
The mold into which the ceramic / glass constituent was put is arremged in the press equipment of example 2 
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publication, and is heated to 1 100 degrees C. Impressing the pressure of 25MPa(s), and the vacuum of 
40mbars to a mold, the temperature is held for 30 minutes and a prosthesis is fabricated. Then, a mold and 
the prosthesis by which it was fabricated in it are cooled to 800 degrees C the rate for 10-15-degree-C/. 
Subsequently, it cools from 800 degrees C to 600 degrees C at the tempering rate for 1 -degree-C/in order to 
avoid generating of the tension in glass transition temperature. It cools from 600 degrees C to 200 degrees C 
the rate for 10-15-degree-C/following this tempering. Then, a prosthesis to ejection and a mold are removed 
for a mold from press equipment. This prosthesis is examined according to IS06872, and has the flexural 
strength of 550MPa. 
[0076] [Example 5] 

75g (what was used in the example 3) of manufacture zirconium dioxide powder oif the prosthesis from the 
constituent of a zirconia and glass is mixed with 25g (what was used in the example 3) of run TANHOU 
aluminosilicate glass powder, and a ceramic / glass constituent is manufactured. This ceramic / glass 
constituent are put into a mold (from the charge of the invetment of example 1 publication to manufacture). 
The mold into which the ceramic / glass constituent was put is arranged in the press equipment of example 2 
publication, and is heated to 1 100 degrees C. Impressing the pressure of 25MPa(s), and the vacuum of 
40mbars to a mold, the temperature is held for 30 minutes and a prosthesis is fabricated. Then, a mold and 
the prosthesis by which it was fabricated in it are cooled to 800 degrees C the rate for 10-15-degree-C/. 
Subsequently, it cools from 800 degrees C to 600 degrees C at the tempering rate for 1 -degree-C/in order to 
avoid generating of the tension in glass transition temperature. It cools from 600 degrees C to 200 degrees C 
the rate for 10-15-degree-C/following this tempering. Then, a prosthesis to ejection and a mold are removed 
for a mold from press equipment. This prosthesis is ISO. According to 6872, it has the flexural strength of 
****** and 620MPa. 
[0077] [Example 6] 

70g (what was used in the example 3) of manufacture zirconium dioxide powder of the prosthesis from the 
constituent of a zirconia and glass is mixed with 30g (what was used in the example 3) of run TANHOU 
aluminosilicate glass powder, and a ceramic / glass constituent is manufactured. This ceramic / glass 
constituent are put into a mold (from the charge of the invetment of example 1 publication to manufacture). 
The mold into which the ceramic / glass constituent was put is arranged in the press equipment of example 2 
publication, and is heated to 11 00 degrees C. Impressing the pressure of 25MPa(s), and the vacuum of 
40mbars to a mold, the temperature is held for 30 minutes and a prosthesis is fabricated. Then, a mold and 
the prosthesis by which it was fabricated in it are cooled to 800 degrees C the rate for 10-15-degree-C/. 
Subsequently, it cools from 800 degrees C to 600 degrees C at the tempering rate for 1 -degree-C/in order to 
avoid generating of the tension in glass transition temperature. It cools from 600 degrees C to 200 degrees C 
the rate for 10-15-degree-C/following this tempering. Then, a prosthesis to ejection and a mold are removed 
for a mold from press equipment. This prosthesis is ISO. According to 6872, it has the flexural strength of 
****** and 600MPa. 
[0078] [Example 7] 

60g (what was used in the example 3) of manufacture zirconium dioxide powder of the prosthesis from the 
constituent of a zirconia and glass is mixed with 40g (what was used in the example 3) of run TANHOU 
aluminosilicate glass powder, and a ceramic / glass constituent is manufactured. This ceramic / glass 
constituent are put into a mold (from the charge of the invetment of example 1 publication to manufacture). 
The mold into which the ceramic / glass constituent was put is arranged in the press equipment of example 2 
publication, and is heated to 1 100 degrees C. Impressing the pressure of 25MPa(s), and the vacuxjm of 
40mbars to a mold, the temperature is held for 30 minutes and a prosthesis is fabricated. Then, a mold and 
the prosthesis by which it was fabricated in it are cooled to 800 degrees C the rate for 10-15-degree-C/. 
Subsequently, it cools from 800 degrees C to 600 degrees C at the tempering rate for 1 -degree-C/in order to 
avoid generating of the tension in glass transition temperature. It cools from 600 degrees C to 200 degrees C 
the rate for 10-15-degree-C/following this tempering. Then, a prosthesis to ejection and a mold are removed 
for a mold from press equipment This prosthesis is ISO. It examines according to 6872 and has the flexural 
strength of 300MPa. Although shaping is easy since the constituent of this example contained 40% of glass, 
the reinforcement of the shaping prosthesis is lower than the thing of examples 3, 4, 5, and 6 a little. 
Therefore, each mixing of a ceramic / glass molding powder is considered that one optimal formula exists. 
[0079] [Example 8] 

Manufacture alumina powder of the prosthesis from an alumina and the constituent of glass (Type A- 16 of 
an Alcoa Chemical and Minerals Inc. company.) This mixes with 30g of run TANHOU aluminosilicate 
glass powder of example 2 publication 70g which is the 99.7% purity alpha-alumina which has the surface 
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area of 9 square meters/g, and the crystal size of 0.03-3.5 micrometers, and manufactures a ceramic / glass 
constituent. This ceramic / glass constituent are put into a mold (from the charge of the invetment of 
example 1 1 publication to manufactxire). The mold into which the ceramic / glass constituent was put is 
arranged in the press equipment of example 2 publication, and is heated to 1 100 degrees C. A mold does not 
carry out vacuum attraction. Applying the pressure of 25MPa(s) to a mold, temperature is held for 30 
minutes and a prosthesis is fabricated. Then, a mold and the prosthesis by which it was fabricated in it are 
cooled to 800 degrees C the rate for 10-15-degree-C/. Subsequently, it cools from 800 degrees C to 600 
degrees C at the tempering rate for 1 -degree-C/(thereby, generating of the tension in glass transition 
temperature is avoided). It cools from 600 degrees C to 200 degrees C the rate for 10-15-degree-C/following 
this tempering. Then, a prosthesis to ejection and a mold are removed for a mold from press equipment. This 
prosthesis is ISO. It examines according to 6872 and has the flexural strength of 300MPa. 
[0080] [Example 9] 

In 56g (what was used in the example 3) of manufacture zirconiimi dioxide powder of the prosthesis from a 
zirconia, an alumina, and the constituent of glass, it is alumina powder (Type A- 16 of an Alcoa Chemical 
and Minerals Inc. company.). This is mixed with 14g which is the 99.7% purity alpha-alumina which has the 
surface area of 9 square meters/g, and the crystal size of 0.03-3,5 micrometers, and 30g (what was used in 
the example 3) of run TANHOU alviminosilicate glass powder, and manufactures a ceramic / glass 
constituent. This ceramic / glass constituent are put into a mold (from the charge of the invetment of 
example 1 publication to manufacture). The mold into which the ceramic / glass constituent was put is 
arranged in the press equipment of example 2 publication, and is heated to 1 100 degrees C. This temperature 
is held for 30 minutes, applying the pressure of 25MPa(s) to a mold, and a prosthesis is fabricated. Then, a 
mold and the prosthesis by which it was fabricated in it are cooled to 800 degrees C the rate for 10-1 57 
degree-C/. Subsequently, it cools from 800 degrees C to 600 degrees C at the tempering rate for 1-degree-C/ 
(thereby, generating of the tension in glass transition temperature is avoided). It cools from 600 degrees C to 
200 degrees C the rate for 10-15-degree-C/following this tempering. Then, a prosthesis to ejection and a 
mold are removed for a mold from press equipment. This prosthesis is ISO. It examines according to 6872 
and has the flexural strength of 600MPa. 
[0081] [Example 10] 

In 42g (what was used in the example 3) of manufacture zirconium dioxide powder of the prosthesis from a 
zirconia, an alximina, and the constituent of glass, it is alumina powder (Type A- 16 of an Alcoa Chemical 
and Minerals Inc. company.). This is mixed with 28g which is the 99.7% purity alpha-alumina which has the 
surface area of 9 square meters/g, and the crystal size of 0.03-3.5 micrometers, and 30g of run TANHOU 
aluminosilicate glass powder indicated in the example 3, and manufactures a ceramic / glass constituent. 
This ceramic / glass constituent are put into a mold (from the charge of the invetment of example 1 1 
publication to manufacture). The mold into which the ceramic / glass constituent was put is arranged in the 
press equipment of example 2 publication, and is heated to 1 100 degrees C. This temperature is held for 30 
minutes, adding the pressure of 25MPa(s), and the vacuum of 40mbars to a mold, and a prosthesis is 
fabricated. Then, a mold eind the prosthesis by which it was fabricated in it are cooled to 800 degrees C the 
rate for 10-15-degree-C/. Subsequently, it cools from 800 degrees C to 600 degrees C at the tempering rate 
for 1 -degree-C/(thereby, generating of the tension in glass transition temperature is avoided). It cools from 
600 degrees C to 200 degrees C the rate for 10-15-degree-C/following this tempering. Then, a prosthesis to 
ejection and a mold are removed for a mold from press equipment. This prosthesis is ISO. It examines 
according to 6872 and has the flexural strength of 600MPa. 

[0082] The flexural strength of the prosthesis of an example 9 and an example 10 is so large that it is 
surprised from flexural strength 300MPa of the prosthesis manufactured in the example 8. In order that the 
ceramic / glass shaping constituent of an example 8 may build the mold fabricated in it, the charge of the 
invetment manufactured by the approach indicated in the example 1 1 is used. The charge of the invetment of 
an example 1 1 shows a coefficient of thermal expansion lower than the charge of the invetment of an 
example 1. 
[0083] [Example 11] 

The MAGUSHIUMU stabilization zirconium dioxide (Zr02-MgO 94/6, Germany, and Lonza shrine) 
powder 98.0 weight section in which the oxidation MAGUSHIUMU 1 .0 weight section, the mono- 
ammonium phosphate 1 .0 weight section, eind grain size have 100 micrometers or less and the following 
chemical composition for the charge of the charge invetment of the invetment is mixed and manufactured. 
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This powder mixture is mixed thoroughly and it is an aquosity silica sol (Lewasil 200 and 30% Germany 
Bayer shrine). - This sol is doubled with -17ml containing 30 % of the weight of siUcas. This mixing is 
performed by that of mixing xmder a vacuum for about 1 minute until the homogeneous charge of the 
invetment is obtained. The hardened charge of the invetment has the coefficient of thermal expansion of 
5.0x1 0-6/K, and the contraction at the time of sintering is 1% or less. This charge of the invetment has the 
compressive strength of 25 or more MPas. 
[0084] [Example 12] 

The bridge for shaping dentistries manufactured by the approach of the coat example 5 of a prosthesis has 
the coefficient of thermal expansion of abbreviation 6.5x1 0-6/K. Coating of the coat ceramic powder of the 
following presentation is given to this bridge. 
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[0085] This coat ceramic powder has the medium grain size of 18 micrometers. The suitable pigment and 
suitable opacifier for this are added, it mixes, and the color of a desired gear tooth is given. This mixture is 
applied on the surface of a substrate with the gestalt of an xmderwater slurry. The coefficients of thermal 
expansion of this coat ceramic are 6.7x1 0-6/K, that flexural strength measured according to ISO standard 
6872 is 66MPa(s), and acid solubility is 0.02%. The bridge for dentistries which coated this end of coated 
powder is ****(ed) at the temperature of 1000 degrees C. There is no trace of any detectable failxire visually 
[ crack initiation or others ], and the covered gear-tooth bridge is formed. 
[0086] [Example 13] 

The bridge for shaping dentistries manufactured by the approach of the coat example 10 of a prosthesis has 
the coefficient of thermal expansion of abbreviation 8.05x1 0-6/K. Coating of the coat ceramic powder of the 
following presentation is given to this bridge. 



S i O, 


6 8. 


9 


A 1,0, 


1 4. 


5 


K»0 


8. 


6 


Na,0 


4. 


3 


CaO 


1. 


8 


L I,0 


0. 


8 


Tb,Os 


0. 


8 


C eOi 


0. 


2 



[0087] This coat ceramic powder has the grain size of 1 8 micrometers. This is applied to the firont face of 
tiie bridge for shaping dentistries as an aquosity slurry after pigment addition. This applied bridge is **** 
(ed) at the temperature of 1000 degrees C. While detection is visually [ crack initiation or others ] possible, 
the bridge which the trace of failure does not have, either and was covered is formed. The coefficients of 
thermal expansion of this coat ceramic are 7.9x1 0-6/K, and 0.01% and the flexural strength of those of that 
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solubility measured according to ISO standard 6872 are 78MPa(s). 
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[0089] [Example 14] 

It mixes with aquosity silica gel 19ml containing 35 % of the weight of silicas, and lOOg of ceramic powder 
with which grain size has the chemical composition following by 100 micrometers or less for the charge of 
the charge invetment of the invetment is manufactured. 
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Mixing is carried out under a vacuum for about 1 minute imtil the homogeneous charge of the invetment is 
obtained. This charge of the invetment has the coefficient of thermal expansion of 1 lxlO-6/K. 
[0090] [Example 15] 

The wax model of a prosthesis by which manufacture shaping of the mold should be carried out is created as 
follows. First, a mold ring (shown by 40 of drawing 1 ) is placed on a working plane. Fireproof felt lining 
(Kaoliner, Dentsply product) with a thickness of 1mm saturated with water is placed into the ring. It is left 
until it pours into a mold sufficient amount to bury one part of the charge of the invetment which was 
manufactured in the example 14 and which was mixed newly, i.e., the one half of the wax model of a 
fabricated prosthesis, and hardens it. This takes about 30 minutes. Petroleum jelly is applied to the fi-ont face 
of the hardened charge of the invetment as a separation medium, and the charge of the invetment newly 
mixed on this is poured in to the limit of a mold ring, is left, and is stiffened. A mold is opened about 1 hour 
after. The cavity of ejection and a mold is physically filled up with the ceramic / glass powder constituent of 
an example 16 for a wax pattern. 
[0091] [Example 16] 

Manufacture zirconia (3 Y-TZP) 97g of the prosthesis from the powder constituent of a zirconia and glass 
was mixed with run TANHOU alimiinosilicate glass 3g of example 2 publication, and it sintered at the 
temperature of 1 100 degrees C for 1 hour. This sintered ingredient is ground after cooling even to the 
powder which has the grain size of 10 micrometers or less. Next, this powder was mixed with glass 20g of 
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the following presentation. : 

[0092] This ceramic / glass constituent are put into a mold (what was manufactured by the approach of 
example 15 publication). The mold into which the ceramic / glass constituent was put is placed into the 
press equipment of example 2 publication, and in order to evaporate moisture certainly, it heats at 120 
degrees C for 1 hour. It heats to 1 100 degrees C after this. Impressing the pressure of 25MPa(s) to a mold, 
temperature is held for 30 minutes and a prosthesis is fabricated. A mold and the prosthesis by which it W£is 
fabricated in it are cooled to 800 degrees C the rate for 10-15-degree-C/. Subsequently, it cools from 800 
degrees C to 600 degrees C at the tempering rate for l-degree-C/(thereby, generating of the tension in glass 
transition temperature is avoided). It cools from 600 degrees C to 200 degrees C the rate for 10-15-degree- 
C/foUowing this tempering. Then, a mold is removed for a mold from the ejection from press equipment, 
and a prosthesis, and it is **. The coefficients of thermal expansion of the fabricated constituent are 10x10- 
6/K. As mentioned above, although this invention was explained to the detail about the specific example, 
this invention should not be limited to these examples, and please understand that various kinds of 
embodiments are possible, without deviating from the pneuma and the range of this invention indicated to 
the claim. 

[Translation done.] 
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[Procedure amendment] 

[Filing Date] June 15, Heisei 1 3 (2001 . 6.15) 

[Procedure amendment 1] 

[Document to be Amended] Description 

[Item(s) to be Amended] Claim 

[Method of Amendment] Modification 

[Proposed Amendment] 

[Claim(s)] 

[Claim 1] It is the manufacture approach of the prosthesis for nonmetal dentistries which consists of a 
ceramic firame and esthetic ceramic veneer especially a crown, or a bridge, 

The manufacture approach characterized by being manufactured by pressing the constituent with which this 
ceramic fi-ame consists of a glass particle of 1 - 50 weight section, and a ceramic particle of 50 - 99 weight 
section at the temperature of 800 degrees C - 1300 degrees C. 

[Claim 2] The approach according to claim 1 said ceramic particle is a particle which has the longest 
dimension of 35 microns or less, and said glass particle is a particle which has the longest dimension of 100 
microns or less. 

[Claim 3] The approach according to claim 1 said glass consists of a siHcate or aluminosilicate glass. 
[Claim 4] The approach according to claim 1 said glass consists of silicon, aluminum, a lanthanum, a 
zirconia, boron, calciiun, and an yttrium. 

[Claim 5] The approach according to claim 1 said glass is lanthanum borosilicate glass. 

[Claim 6] The method according to claim 1 of performing said compression molding by the pressure to 

about 40 MPa(s). 

[Claim 7] The approach according to claim 1 said ceramic particle consists of yttrixmi stabilization 
tetragonal-system zirconia polycrystal and/or alpha alumina. 
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fS^"" I] ^PP'^^^^ according to claim 1 said ceramic particle consists of a zirconia and/or an alumina 
[Clami 9] -nie approach accordmg to claim 1 said ceramic particle has the melting point higher at least 1000 
degrees C than the softenmg temperature of said glass particle. 

[Claim 10] The approach according to claim 1 acquired when said constituent covers with the 1st little glass 
the ceramic particle which consists of at least one of a zirconia and the aluminas, and grinds subsequently to 
powder and mixes this powder with the 2nd glass powder. m j 

[Claim 11] The approach according to claim 10 of grinding said coat ceramic particle to 35 microns or less 
and gnnding said 2nd glass particle to 1 00 microns or less. 

[Claim 12] An approach ^ven in claim 1 obtained when the mold for compression molding places the wax 
or wax alternative mold of said prosthesis body into the charge constituent of the hardenability invetment 
hardens this charge of the invetment, forms the mold which removes this mold from this charge of the ' 
l^'terS'on 1 ^ "^^^^ subsequently filled up with this setup-of-tooling product thru/or any 

[Claim 13] The approach according to claim 12 said charge of the invetment consists of a filler and a binder. 

[Claim 1 4] The approach according to claim 1 3 said filler consists of a zirconia. 

[Claim 1 5] The approach according to claim 14 said zirconia is calcium or magnesium fiiUy stabilized 

zirconia. ■' 

[Claim 16] The approach according to claim 13 said binder consists of a silica, a magnesium oxide 
ammonium phosphate, and/or magnesium phosphate. ' 
[Claim 17] The coefficient of thermal expansion of said setup-of-tooling product is [ the coefficient of 
thermal expansion of said charge of the invetment, and ] an equal approach according to claim 16 
substantially. ° 

[Claim 18] An approach given in claim 1 thru/or any 1 term of 12 in which the veneer of said ceramic frame 
is earned out with the ceramic veneer constituent for dentistries, and this veneer constituent has the melting 
point lower at least 50 degrees C than the burning temperature of this ceramic / glass setup-of-tooling 
product. ° 

[Claim 19] An approach given in claim 1 thru/or any 1 term of 18 which consists of etching said ceramic 
trame turther and dental cement processing it so that said prosthesis can be effectively pasted up to the 
supportmg structure for dentistries. j f f 



[Translation done.] 
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:^=S:^tfg«*iM 1 7ialfi©««. 

[f»^ 1 9 ] fi%Bi}K MiC 4 0 mbarS -CCDM^^W 

nar -s c i ^ 3 6 tc^tfM*:^ 1 7 iaig©m«. 

(f»:^20] it>^c< <bfc3 0 CMP a©ft 

w u r I > -s ft 1 7 f ats©««„ 
tsn^i 7gais©ii*. 

[ if 5l?iB 2 2 ] 3*S«M*ii?.'U =• -r «r^tf iS^]B 2 1 

iats©»«= 

:^t"?A^S'ftVjl'3-r-CifeSli!^:S2 2iBiS©^ 
i^-fA^r^tfffi^^E lfatS©llffi. 

[ It *ii 2 5 ] fig?f^*flfig^«5© wr i> mmmm t s^mm 
ipm<Dmr^mm?&^ttfimsmt,cmn,^mjm2 4fa 

[ If 2 6 ] mm:^mm-b ^^z y ^mmmm.m-cm 

Orc^SifJKJIl 7 iB$S©^^. 

ttT > I — s:fc«wfl5iia-c*-SB«*3S 1 7 fa«£©« 
i 5- 5=- > . Mat--5)iS*^ 1 7 iaig®««. 

[l%B^©f¥*ii^CgftBJ] 

CO 0 0 1 ] *|fe?g««««:Bg-r4. *#feBj«iS 



3 

(veneering material) X^MW^ tlXm^lCDB. & 
[0 00 3] ^^(D^mr^^t^^tlfc-^'y 5 ^It^gCD 

mmm^mmdc^m^cD u > y^^mx ^ c i aj: 

[0 0 04] Claussen^<D*lIS#fetfittl^S|3 2.44 

Zlig^ftS^^l/^J^'^A (ZRO, ) CD-t2^5 
^>^«3g^*<i:-e©i85g:&?*:6^Pa^$n-CUSo LanqeOD* 
a^^l*m4. 3 1 6. 9 6 4-^iC0iAl,O3 /ZRO, 

^*^li?n$nrC^'5>o Clausser^<D^a4titm 
4. 5 2 5. 4 6 4-^«. nSt^ti^'^l/ri^'i? A ( Z RO 

i>o Knapp <D*Sil^i*m4. 5 6 5. 7 9 2^CCt3:, gP 

Tsukuma ^CD*^*#I^II4 , 5 8 7. 2 2 5 -^^C 
ti. ffi^jSt>;U=ij:.rMMite{*?&3|g^$:h.rC^'5)„ Mann 



C3) mW7 -2 3 9 8 6 

4 

inq <D^Sit$i^ll4. 7 5 1. 2 0 7^iC{i, 

[0 00 5] Kelly <0^m^^n^m4. 97 8. 6 40-^ 
tCti, ^gJ(?S^b^^W.*4:<J^ggn^^nrC^^o Kriechbaum 
^<0*Bif#ftm5. Oi l. 6 7 3-^tCt^, M^ti^;Ur2 
^•^ A*9^:;!)JBg;TKSnTC^^o Iwasaki ^CD*H^?Fl5 

5. 13 0, 2 1 on^t. ^S{fc$n/cs^;uajirsn* 
m¥m5, 1 5 5. 0 7 i#tcti. a3^e<jocss^b$n 

S#i^m4. 7 7 2. 4 3 6-^iCtJ. T JV ^ i^^:^ f^m® 

n^S, Adair fccfcO'Adair ^CD^i^f*||4, 7 4 
4. 754:4. 478. 6 4 1 :toJ:<>'4 4 3 1 4 2 0 

€>o Qudair: Masaki^ : David iOtaqi ^O^f^#f^^|g 
4. 764. 491:4. 742. 030:4. 52 

0. 114fccfcC>'4. 3.6 0. 5 9 8S-^CCti. t^JUn 

20 [0 0 0 6] Feaqin, Guiqonis. Sakurai ^4dcfcO'Ivar 
ssonm<D^mm^m4. 415. 673:4. 504. 
591:4, 506. 023:4. 755. 228:fdJ: 

0*4 . 8 0 6. 1 68 s-^tc^i. »iA:M*4*5^n^ngg 

^^nrc^-So Hieke ^0*©i|fi*m4. 111. 71 
l-^^^:. -fep^ > h;&i|i7S$nni-2>o aichyne ^(DtHtS 
#1*^5. 1 2 0. 3 4 0#^ti. S®<D/ci^><D>'^V2^ 
J^lSttWm^^^^nrt^^. Adair CD :^:^^'ajf$i*|g 
1 . 1 4 8. 3 0 6^CCti. SeM^iK?^^tS^«ma 
<h-?-(DSS3§^ri3&5BI^5nri^'2>o Otaqiri m<otfi-^ 
30 H^f^mi. 1 5 4, 7 9 3-^^CtJ. lyJ\y::i -^z^ ^ 

m^^m 1 . 2 0 2. 33 s-^^ji. m^Kunti^mTjks 

[0 0 0 7] Adair ^(Otfi^^mm^m 1 . 212. 1 

^mm^m i. 239. 6 5 6 ^^at. m^xunt'^cD 

mmm^^m^^^nXi.^^. Adair ^cD:^:^^'^^!*^ 

1. 2 5 9. 5 0 7-^ccti. mMm^mm^'t<Dm^yj 

40 m-^^mirk $ tiX C i ^ o Tyszbl atO :^ ^^m^^M^m 1.3- 

0 9. 8 4 5^jc«: mm<Dmmm^^m7jk^tixi^^. 

Duchyne ^(0^7 :^ ^M^Wf^m 2, 0 2 4. 646 

m^(Dfcii>(Dun^^^iyx\.> 

[0 0 0 8 ] Grebe m<OiJ't' ym^^^W2 . 0 7 2. 9 
3S<D/cd6cD^<Dffl*ffi:?&5|g7r:3nX0>^„ Jones (Dtj-T^' 

mn^m2. 045. 8 5 9-^«. ^a^^naTKori.^ 

Andrus^CT);^:^ ^S^$i^l^2 . 0 4 4. 0 6 0-^iC 

50 ^x5n/cK^istn°a<b-e(DSii^^£7&igi^^nri> 



5 

Oit^<D:^:^^'mmm2. 0 4 2. 3 4 9 
Ji. ^^*^«lt±:^'7J^;J>5ga7n?nrC^^o Rhelnberqer 

m(D:bi^^^mm^m 2 . 0 3 s . 695 -^^cta:. «^pj 
m^m2 , 0 3 7, 3 4 3^^cti. iy'y:^mfmif)^m^ 

^tiX^e^^o Kuboz^COiJi-^mm^mz , 0 3 3. 2 

[000 9] Ricoult m(Dt;i'^mnW^m2, 031. 

r(/^€>o AndersonCD;t7:^^lll«^i^^|g2. 0 10. 59 5 

^„ Tsukuma ^<D;^ :^ ^H^ftf*^ 1 . 3 0 0. 1 7 8-^ 

tf^^^ 3 nt I ^ o Akahane ^(O t) ^H^ltm 1 . 2 
92. 0 1 7-^iC«. ffi^4:^'^:^-Y:t>'v--fe^> hffl 
ii'y::^1^^i)^^fn^tlX\.>^. Manning (Di^-f^ -^'M^t^ 
mi. 2 6 8. 4 9 0-^CCti. r;U^ :^-i;^;U3j:-T-fe 
^ 5 > ^*^ra^SnrC^^p HeurtauxCD^:^i^'S#?Fll 
1 . 2 5 8, 5 5 7 -^CCt^ , -fe ^ 5 ^^IMffif4ffi7cO 

[0010] Howa^d^7);^•:^ ^'gif^f^l? 1 . 2 3 4. 1 6 
-/ ^i^^^n/t^tJt^e^i^^igTj^^tX-Cl^^So Manning (D:^ 

-r^mm^mi. 232. 620-^^c^i. v'U:^m>'W 

^Wr^TJl/^^^Hz^S --^^t^:65fB4g$nri.^^o Bean 
^(D:^:^^'ait^f^l^l . 1 9 6. 0 3 2-^tC5i. 

R\che2<D:^i'^^mm¥mi . 1 9 5. 7 0 2^iCti. >'^* 

m^mi, 1 8,9. 0 9 2-^OCCS. ti<o;:?>cr):^^;:^?!?s 
ggiJ^3nrO^-5o schmitt m<Di7-r^'mm^mi . i 5 

6. 6 7 9-^^ti. tfJ\^t^^M.TJ\^^:^':7M.yjV:tUtr 
[001 1 ] Staning^<D*r':^ ^HJifti^m 1 . 146. 

5 y Perez (DiJ-^^mm^mi , 

1 2 9, 6 8 8-^:c«. -fe^ S >p^g|3=ir75^ig^$tl 

ri^^o Barrett ^CD:^:^^'H^$i^m 1 . 12 0. 9 6 

nri^S, Gagin CD;^7:^t^'a#i*lll . 1 0 5. 49 8 
-So Neely (0;^:^^S''^i^|gl . 0 7 8, 4 1 2-^CC 

ti. i&mm^tf^:::^mmm,fim'^^m7ik^tixi.^^^ ohot 

omo (D;^:^ ^S^HItit^ 1 . 0 7 4. 34 1 -^tC^. ItT 
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[0012] sujnc(D:^i'^mm^m i . 053. 4 0 8 

m'i^i^m 1 . 0 4 7. 75 y T 'yy'-m^iJ 

'5^X7!?^M7r:^nri^^. OhtomoO;^?:^ 1 . 0 

4 0. 2 2 2-^CC(i. T)\^t}^)m^iJ'y::^ii^mfh^nx 
l,^^, Aktinson^(Z:);^:^^lli^i^mi . 0 15. 7 7 8 

$HX\.^^.m^f(DiO'r^'m^t^Wl. 0 13. 77 5 
-^iC«. :3?/^y^<ii0ciB3?&Sg3?7^SnrCi-5o Hancock^© 
10 t)i^^mm^m^ 9 7. 7 9 1#^C«. :)^M>^;L'=i:^r 

[0013] Talnamak^^CD:<7:^ ^111*^^1*1^2 . 0 5 9. 
4 0 2-^CCU, m&T)\y^i^-iy)V::i:=-r- ^ y hVT 
M:k1^tU:^^m^^tlX<,>^^ Tamair\aki^o:>t;^^*m^M¥ 
mz. 0 4 4. 0 4 1 -^OCti. ]S?aW^14iW:&1*^W 

f ^ i^^i/ =1 ^ r m^um- 1 t<Dmm::fjm^^m7jk $ nr i ^ 

-2)0 Morishita (Dtji- ^'M^i^^ 1 . 2 8 1. 3 4 0-^ 

ri^^o UsXisxuMCOii-r^m^^^l . 273. 64 8 
20 -^tct^, W;/cW*4<t'^IS^ i^JUr3>f*:^-cD/ce*>co^3^ 

^1. 2 7 2. 4 9 1#JC&3:. Vi^^>>rgB^e^^^{t: 

^llltl*^ 1 . 2 5 9. 0 7 9^^Cti. 
{tmtmm^f\X\.^:h. 
[0 0 1 4] Guile CD:^:^3^*a#f^|^l. 2 3 6. 8 5 
5^CC&S, r&]-bU/c5SJ^^Wr^^^fbt;^JUr3jr.TW*4 
^^^l^^nri^-So Sugie CD:^7:^^'B#i¥l^l . 2 2 

8. 3 7 2-^jc«. v)\^^:z.rm'XVin(Dm&'nmt. 
30 •€-<D:^^^cj:-orii5g^n/ciin°a?5^^^$nri^-£>, xn 
app (Dtj-r^mmt^m i . 2 i 6 . 007 -^ccti. se^ 
a^cc^^{fc^n/c5^ju=i:=.TW5^?j>^gg7n?nri^^o ca 

rvie^CD;^:^^jl#i*m 1 . 1 3 5. 7 2 S^tCti. 

SQ\\u\:m(Oij'r^m?mm\. 134, 8 69# 

Carvie^O;^:^ i§i^H'#ftm 1 . 0 5 3. 7 0 9 -^tCti. 

40 [0015] V.'\x\Xor\(Ot3^ ^mm^n l . O 4 l . 55 

^^nrv^€)« Labant^C0;^:^^llI#i*||2. 0 3 7. 
3 7 2-^tCt3:. ^)\^1i&^mti^Wi'n^^nx\.^^. Beck 
erC0:^?:^^llI1tt*m2, 0 1 7. 8 8 4-^^CtJ. ii'yy^ 

1. 2 7 9. xhA^i^u. wt^ms&mL^<Dm:mim 

Bailev^<D:t?::^^@i(titlll . 2 7 5. 1 8.5#^ 
fit. ®^;tr^;7,--fe^ ^ i^mnm^n^^^mnk^tiXi.^ 
50 Klimas^cD;^:^ :$?'ai!$i*|g 1 . 2 7 4. 8 5 7^tC 
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[0016] KaZiiOtj^^m^t^n 1 . 2 7 2. 2 2 2 

1 . 2 5 1. 3 0 6-^^Ct^, "^"y ^ v 

HeurtauxOy?:^ ^H^f 1 . 2 5 1. 3 0 5^CC 

/l7&^^1:^$tiri^^„ France! ^(DiJ'r ^mm^W>\ . 
2 3 2. 6 1 o-^tUb. ^h'^ar:;o'^:fdJ:o' 

TsV V V hW&^^^^m^r^tini.^^^ Francel ^COtli^ 

^mmnmi. 212. 9 7o-^tct3:. o^tuu. ^^-^ 

0 A<7:);^'^y;:7 i; h$fl^!^35sgg^^nri^^o Ha 
qv^(D;^ -r ^aittf^H 1 . 1 5 6. 6 84 -^^C&i. 

[0017] EpplerO:^':^ ^'Ulti^ll 1 . 141. 39 

l^So 0\m^x\fJ|Dt}^ ^m^l^m i . 2 1 2. 3 0 2-^CC 

(D;^:^^Hit$i^|gl . 1 3 8. 1 5 5-^^cti. 
S^^tf ^ t><'T0?J)5^^^nrC^'5o Bernebu rq (D:^ 
:^^S#i*ll2 . 0 2 0. 48 6^^C«. 

[0018] ^js<7:>«:toocc®*4-i2^ ^ y^^^mr^ 

[0019] 2(s:^H^cr)lO(Daff5ti/-fe^^ 

[0 0 2 0 ] ^m^<o 1 ooae^ts. m»^/c&iSiii(o 

[0 0 2 1 ] :^§m(0 1 o(DSW«. 

[0 0 2 2 ] :^mm(D 1 rxDmm^i. ^s^t^onffin > 

[0 0 2 3] *#&H^<z) 1 -:><Dmmiit. mm'^t^mn-^'^f 
5 i5''ri«s$n/c?S5SSii^3>!i<-4^> hfc^to'a 
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[0 0 2 4] ^mM(D 1 -^cDSe^tJ, *^0JCCJ:-E>^3t 
[0 0 2 5 1 :^^m(D 1 -iJCDgfi^tS. ®n/c|g^S^1^tt 

mm =3 > ^K - 4^ > h ^ /c&igissp**^ff$-r -s/cs?) 

[002 7 ] *:j^?B<0 1 -OOB Wl*. iSSSOS^n > 
^ cfc * « r ;u ^ ct ^ ^ 

20 [0 0 2 8] ^i^qgo 1 ocDsatiti. ]ire*scosiffi='> 

[0 0 2 9] :i^mn<D 1 ocDgd^Jti. -ecDil37?:^^0^(7) 
30 [0 0 3 0 ] *#feB^(7) 1 0(D@fi<JtJ. :$:^H^Cr)-fe^ 5 

tj: f&mms: ^mm-r ^ c <h r * ^ « 
[ 0 0 3 1 ] ^mM<D 1 -Dcommt. mdcM^^wmL 

[0 0 3 2 ] :^mm9^^m^ti^mm'titt. pef^c^ 
r^o. =^-^^-7'. m. ^mm. >^»;*>>^. ^>u-. 

[0 0 3 3 ] fi£ffJ?n/cS9SSffi 
mVoCOtJ'yT.ISL^t 5 0-9 9SS%©-fe^ ^ 

50 T. *ffeBJ^i$JfflicgiB^'r-5>o 
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[0 0 3 4 ] :$j%HSti»a^4dcfcC/JnjiT-e. -fe^ S i7 

/i5 =7 X mwmum^m&'t^ c ^ ^ mM^w^-^ 
ip^wusuzti^. co^mm-^^'^xi'C. mviy^\^'cimm 

[0 0 3 5] :^'^m<D 1 .1M^iOC:tdli'Cti. ;SJf^4o 

^« co:>$>^m^^ntcmm^tm^^(biitr^tiho mm 
[0 0 3 6 ] -fe^ ^ ^X:^'-^;^;ajf$ffl^^ 

^COlfc*^. J; 0 *:.^^^cC < <b ^ 1 0 0 0 "CiSC^i!fe,«=^.^Wr 

0-^9 9MM^PorJ^^:^4oJ:^>V^/cti^;^J^n::l 

8 0 0-1 3 0 0'C(DSjSl?:^iSg?n^o -fe^^ •^'i^/ 

ra*^4 0MPa^r<DJ^;^J7:>^'E^»p^n€>□ c.comJo^^'^'y 
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*f^L<&i3 0 0MPaJ:DfcX#<. S<>«F 
S L/ < 5 0 0 MPaW±-C*)'2>o 

[0 0 3 7 ] i^Sbo^lUaSi^tcm^r&i, *%?«&cj: 

^•\zy^ V ^/tl'y::^)Mnm:mt. i^5 0-9 9mM 

7.jmmfmn\^. e 0 — a ssm^pol&^r^u^^^/c 

ii-r > h U '^ASS^ti^;b=3-r. iJcfcO' 1 5 — 4 OS 

6 5-8 OSfigB(7:)*4^t^-rX;&53 5 ^ ^p>j^-fr 

4d.i:0'2 0-3 5aSgBOr;b^ >'^-<K^:^f'7>^*^ 

[0 0 3 8 ] )5Jl<7:)Sf ^ uuilWJacc:rdCir :$:^B« 
(0-\z'y%y^/tj^:;^JSMmmn^^. 10 — YOMSiB 
(pbw ) <Z)*0^-r h y •^A^^ibi^.'Urz^n-T. *^ 1 0 

— 7 0SagPcDTJL'5:^4oJ:O'l --5 Ofiagp<Z>'^>^ 

Ttc^a^O-fe^ 5 •> 2 0 — 

5 omMS^<Dm^^ V h V '^A^^'ft^^^uin jur. 2 0 

— 5 OSSgB©rJl/^:^:fd<i:a^'l 5 — 4 0afigI5cD^> 

2 0-50 SM^PCD*4^1?- ^ 3 5 M m«TCD*& 
^AyV'}^2>.^m'cV>}\.zi:^r. 2 0 — 5 0liMSI5^7:> 
&T-i:^-YX7&53 5 umOTOT-;U^:^. *>cl:0'2b — 3 
5SS^|5(D. MMt, UX&l^V^ 1 0 0 Mmfe(T<D 

[0 0 3 9 ] ^ 6^Cli^ 1 oCDSf $Uli^m^.^^tC4oti 

r^3:. f&m^mt 5 Qm&mcD^^it^ titer )\y 

^:^*JcfcOV^/c«>r h y »i;AS^>fbS^Jl^33J::.T^ 1 

— 5 0SftgpcD^>r®^:^'^X^/ctir;l/5 v^-Jr^^tS 

^;^-c*)0. -eur«&5$$nr«&^<i:$ti/cfti --5 0 

C^rCi. 5 0 — 9 OMS^PcDrjU^:h^/c&i'Y h y 
AS^>fbt^JU:3^rX?^. 1 — 4 OSMSI5CO'5'>^>^'^ 



(7) 

n 

an. cntci 5-3 5SSgBcDi&^{kr;U5-/-5r-YM 
C 0 0 4 0 ] b < -fe^ 5 i5?/:^'^:?^fiS;ff5a[^ 

[ 0 0 4 1 ] -fe^ 5 XiSff$ifaiS1^9CD;^'-5' X|& 

-1 5 X 1 O-'/KCDlftlgSI^^Sfe^WL. lOOMmfel 
T. cl:0 5f^U<^i3 5 Atm^T. tLxmi>Pf^h< 

[0 042] :$:^B^(7:) 1 -OCDUl-^ L/l^llJfe^illCC:fdlir 20 

S i O, 5 — 30m«%. B,03 5 

--2 5*®%. Al.O^ B-'SOfia^. La 

,0, 20'--60SS%. CaO 0 1 

5SS%. ZrO, 0-- 1 5ma%. ^ScfcO^Y 

0-- 1 5afi%o 

[0 043 ] J: D»S bCi||SS?J«CC*5Cir 5 



S i O, 10--25S«%. 10 

--2 0mM%. A 1,03 10--2 0«M%. La 

3 O'-'B OSa:%. C aO 0—1 



omM%. zro, 0 — iosa%. y^o, 

O-lOMM^o 

[0 044] M.i>H't \^i^'m^mmc^r5\.^'x:\t.. ^ 

SiO^ 15-22M%. B.O3 12 

— 18mS%. A 1,03 14 — 2 0ma%. La 40 

,03 35— 4 5mfl:%. CaO 0 — 

bm&%. ZrO, 0— 5SM%. *5J:e>'Y 

.O3 0- 5MM%o 

[0 045] *U< t^:^'^xt3:^cD#:{L«^^.J:«9±cOfa 

CD T ;l/ 5 :^ ^ /c s;^ ;U T -6 

2 0 0 'C^±m fbtj:i>tbm&^i&M.. m^O MPa^ 50 
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[0 046] ^^EgBJcDl^S 1 -:><Dm^mm(fCi6i.^X\(t. 

j^^:=L^Y) an. 

'^'So cn^c^oTff^^an/c5f&^tc. m2<Da5scDii 
K^:^^;^«&*3&^?g^an^o cco^JS^it^cj:^ lo 



S i O2 


6 S'-e 9 


A 1,03 


9 — 1 2 


K,0 


7 — 10 


NaaO 


6— 9 


L i O2 


1— 2 


CaO 


2— 4 


BaO 


0— 1 


F 


0— I 


CeOa 


0 — 0, 5. 



[0 04 7 ] ){m^fx'fc.mM(Dii'y7.mx. uf 

[0 04 8 ] ti^^Mf4IIia^ 

:$:^0^^c^«D^fflan^arSt^?4t3:. g^an^/SJf^EE 

rti. aiS:W*4©^JKS5fiS!B[«. 2 5*0- 1 1 0 O-CCO 

®H-C3 X 1 O-*^- 1 5 X 1 O'-^/K. ctOi?f^lx<ti 
4x10-^—13X1 O-^/K. :^*>S?^L<ti5x 1 
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[0049] mi[SMn<DEEm^mt. jsMumc:^^.^ 

[0 0 5 0 ] 2|s:|%0JCD 1 ^(Dilr^ bl^lUfe)iS^i^*5t^r 

0 gr^Jr^S-S OfiagpcDM*^. cfc ^ b < 1 0 

t^, 5-6 0fiS%'C*'57K14i-'V:^yjl/-e*^o cfc 0 

^^tfo :^^>Jff^L<«. CCD7K14i-'U5?7y;Hi2 5- 
45«a%(7:>i^U:^*^WT^o l&^tiSf^O<«. ^ 
«S'JT J'cC :b . :^ ;u V 't; A ^ ^ 0 ^ ^ ^-i7 A fc 

5>T4d <fc o*^ -^Mti^ V ^m^Kmr > 

^r. A $ /c^S U >M7KS y 5^ »j7 A ^ ^ C n 6 
It-rtS. :^JL'e^»^A^^>f(:>?;bnj:-r5&5j??^ L'< 

[0 0 5 1] ^ ^-m^^ L < ictmBmm^rmm^ 

>^-\it. S?^L<«. 0. 5 : 1. 5-1. 5 : 0. 

5. cfcOW^L/<tSl : 2(D-7y^^iyrM'J>mm,(Dm 

<t3:. ^W>^^-ti 1-1 OSS%©S"C^W^ns, 

[0 0 5 2 ] m(Dmm 

7Kri§^n 0 fcmtky ^ > on -c ^ ^ > y LfmMo 
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r^6^o c<o$>t. mi<D^ y i;':^iicMur:m2<D^ 

0-9 o-ftrnxmi 0 0 0-1 3 o cc^x^i.i'xmm 
m^^^itr^. msi^mi^^^tcit>. mmstitc^&ir 

[0 0 5 3] MjAa^ 

m^rmicom^. ^"^mm^tYmr^ct^c^-oxws, 
iicm-:^i.^x^^mM<Dmm(Di/'7M.mL^. 

[0054] MoT^^j^^c-fe-^^ ^ y 

[0055] 

xmm^ti^o m^oMp^^x(DiEEjjm'f^i^\.^. 
SMWc^ScccfcO^^T&^EPSnsn^o c<7:>MarigF*?w: 

EnJP^naS^«. W^U<&^. *^2 Ombar^-CCDSiS 
r^O. J:Oftf ^J^^4 0Ribar^'t?'Cife'5o 

[0 0 5 6 ] fSMmm. 

Ell-4tC«Ml Ar^^mT^S:M<Oy'\y:^V>^l 2 
50 M 1 4 tiiffiiJSa*^ 1 6 <b TifJJM^^ 1 8 £ ^ W O . 
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[0 0 5 7 ] 02*#B§Lr5 6CCittHJ-r^<h. r7-ux 

&4 O^WT-S. ttEE^^4 Otin K 2 6 ^ffUXm 

«P K2 S^ilDrr— >^-^U2 2Cce3^3n^o Ml 

y^'^^||2 4<7:>p^gP^CSeM3nT0^^o 4ti^flt4 

f*2 0 J3:]S?^S^gm4 6 ^mm4 7 ch^^^^L. ^ 
tLWLii<Di&i.^m^4 8(fC^-:>X^m^tlXl^^o CO^B 

^^nrc^^;{?\ S/c^S^Si^';;^W^S^cj:oTo 20 

ri ^ ^ (D^^lf ^ ^ , 

[ 0 0 5 8 ] M 1 4 tiS^ -jl^^S;^ 1- >>'^'-S5 0 tM 

^^i'>7^*-li2 4Ccj:or^ffl$nrc^^, Ig2 43&^ 

5 0 <hli2 4CCi:-:>r?f5JiS$n/c^-f >>'^'-«^^K?| 
pjmtfj:^. M 1 4 0cI^UT$fettM*45 4rttcjjnl^^$ 
5 2:0«a$nrCi^o ^^'>>'^'-|g2 4&i:^'X>r':; h 

5 8 •ciK-^$n)rc:7^>^5 6 0c<j:or3£f#$nrci 
c<D>'-^>>?5 6«r*iE^^4 oicjs$s$nrc^ 30 
ffiEE3gM4 Otc^^P-:/ K2 6&Cci:rjrE:;^j^A6 0 

[0 0 5 9 ] ^PX--s«, Ft3:S3CC:n^Snr(.^-2)cfc^ 

2 n/c--i ^ ;l/ 6 2 OXM^m 0 ^ fcisbCDS.tJ'f^^ 
Bm ^ n 5 o f=^X a? 6 2 tiif^Jftf* 6 6 n/cHE 

-r^/ci^CCi^^^?^d:IEE:;bti. ffii?tf*8 2 ti/ci«?a@[ 40 

^mm^ 8 1 ^^t^>ptin3£^{* 8 0 xiim 5 n 

7r^>y'8 4(>c^xntDti^. ^^n;^-V'>K30 

^lab. *^-^^5^i'>>'^'-M5 0 i>j*ei3?:j#f*6 8 
^\tn±um 1 4 tcg^a^fig-c* -5,0 
[0 0 6 0 ] ±MEmm(^at^m(DW^w^^ojmx^ ^ . ^ 
n 6 ^K?$i^if ^Mmo^Diss^ -2>#ic <t r> r a 18 

lE;^ ^ A ^ f^fjfi $ i± /ci60Mf Jj:^&i X - u > 
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miE. mm^fcm%-m^^m^^mi.x^\^\tircti)^ 
[0 06 1 ] -b^s y /tj'y >^mm<omK 

^(^cc:<]Si^^i^(oxtj:i^in^tt^ht^i.^o Ltc^^r>x. c 

^mfmi^jsmm<D&(tcm'^xm&o. Hmmmcomm 
^cMSf s(Dr^So c<Dj:^tj:mmmmm^mmm 

m^mhxi>^<Dx^smm^mA^ttj:^^ 

[0 0 6 2] :^mM<D 1 ocD^m^^C cfcn^^. -fe^ $ 

^^tci(:xi&<D^mm^mx<Li^Q(Dyjmx^^^u. mcx 
ti. cnittmm(>cMuxmmi^^^^^. c<Dj:^m^^ 

t*3 X 1 O-"- 1 3 X 1 0-''/K. J:0ftf^L/<ti4x 

1 0-^- 1 2 X 1 o-^^/K. -eur^^iftf^ u< tie X 
1 o-^-i ox 1 0-'*/K(D^.Ki5S«^?B:*W-rSp 
ti^lf-l^Xtil ~4 0 Mm<3C)S5H'C*>SCD5^)iW* U< . 
cfc *3 ST^ L < ti 5 - 3 5 w L/rS4>5f ^ U < 1 0 
--3 0 /im-C^So 
[0 06 3 ] '^m.m^t\jXmm^^(O^C&^U'G:z? ^ 
-J ^mm-^. m^—y V h S/cti2«$/c«-€-n«±(3[) 

&#.^ll^c4ba^rti. llg3S^<D^j^cCS2@a:)-fe^^ y^y 

[0 064] *igB^cD»* ui>mmmm(fC^i,^xu. ii> 

^j:< ti>2 m<oy V V h ( :7 y h I <h :7 H ii) 
S i Oa 6 5 — 7 5Sa:% 

A 1 1 0-- 1 6sa% 

K,0 7—1 imM% 

N a , O 2 5 

L i , O 0-2 mM% 
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1- 4 
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0- 2mM% 
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C e O, 
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. 1-0. 
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^WT^ : 








S i O, 




6 7-7 1 




A 1 ,03 




12-15 




K,0 




8-1 0 




Na,0 




3- 5 
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L i ,0 




0— 1 


ma% 


CaO 




1 - 3 








0— 1 




Tb,0, 
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. 5- l: 




C e Oj 
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. 1-0. 


3mm 



10 



[0 0 6 6 ] v^JvV S O < «TfBM^53^«:^W 

: 

S i O, 6 7-77M*% 

Ai,03 8— 1 2«*% 

K,0 6-10SS% 20 

N a , o 2-5 mm% 
Li,o 0— 2aa% 

CaO 1— 4MS% 

BiO, 1 — 4SM%o 

[006 7] J: 05f ^ U < «:7 U h ll^TIEffl^^}'^ 
: 

S i O, 7 0-7 5Mfi% 

A 1 ,03 9 — 1 isa% 
K,o 8 — ioms% 

Na,0 2— 4Sli% 30 

L i I o 0—2 mmyo 

CaO 1— 3mm% 

B,03 2- 3MS%o 

[0 0 6 8 ] ccD^^:) ts:mjssmo:>nU'^ ^^y^yv 

V I CD^i|Bi55i^^tS*^8 X 1 O-^yK^&K^^ y ^) V 

Tz(ommm^mt.m^ . i x i o-^/k-c^-s, 

[0 0 6 9 ] M^-fe-^ ^ V ^tSfie^c7)^(^re£3SCD:^^£ 
'C. /c<hx.t^. Multimat MCII (Dentspiyf±) ^i^ffl 40 

LrK^T2-5^P5ig;S^ns« i^^<7)?a^S5H«9 

0 0 — 1 1 0 0 °C. §f S O < 9 5 0 — 1 0 5 0 "C. m 
^jSf^ U< ii9 8 0— 1 0 2 0'C-C&'2>o. C£^)-te^5 

SnO, . ZrSiO, . Zn-Fe-Cr-Al 

. Z r -S i -P r (i^;t':n>) T^jri'^i^U 

ti. 5 OMPaJ^±CDfttf?SS:fcycfcafO. OSJi^TOi^^ 

g^wu-cfco. cn6o§iJtfiit*a^^ts I SO 68 

7 2^C3i^brC^^o t{T. 2|s:^?9^C^< o;5^CD||*feC^iJ 50 
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[0 0 7 0 ] CIUfi«?iJn 

/cfi^^cffiffl^n^So •eti6CQ§k<D4'-CS|j!iS0^iJ3-7, 9 

®SW?4cD«»^^5>«, mit^^iy^J>.\. Og. 
U^g^TV^^-^A 1 . 0 ^4^•t^H'X7!)Sl 0 0 Atm 

(Z r Oz -CaO 95/5. hV> 
Lonzafl) 9 8. 0^75^6?^^: 

2rOa 9 3, 8 

CaO 5. 0 

MgO <0. 1 

S 1 O, <0. 4 

A 1 2 O3 < 0 . 4 

FeaOa <0. 1 

T 1 O2 <0- 2 

[0 07 1] mWf&^(t^?kiizy ^}t3V)\^ (Lewasil 2 
00. 3 0% YAvm. Bayerti) -r*-E>o CCDVil/ 

^i±/cJ^$ lmrnCDilW^:7 j:>^l/ h -< (Kaoliner. 
Dentsplv1±^p°a) ^-€"0 U >y<D4iCCS< « 1 0 0 

4 'c/^<D»p^iljgr 3 0 0 -ci-cftp^.. 

0. 5B#rHi3o o-cccisgj#. -ecD^i. ^''^/^(omm 

iij^-ci 1 0 o'cs-cjimia. 

iRai«i%^'Cfcsij®sn, 1 •oo?*@Ad:M 

•C. ;^MB$(DiRJSI« 1 %t^T. L/riBg?*@[« 2 5 M 
[0 0 7 2 ] C^t?'J2D 

^Sfe^'Ji-c{'^iSL/c§i/^^-^^-ri^aiU. ^^pai^rs 
SrlRl*Sl±JS'i±So t5>''7'7r-r h«&*<D::^^ y-t«0DBt 

Mj^^J (Leit-C nach Goecke, Neubauer Chemi kal i en) 



IS 

( + /-2 0) mbarKig^Enflnb. 1 5-2 0*0/ 
^ojsanioo (+/-5 0) -C^-C^D^T^o C 

fiX?fj^n/cgi^^ 10-1 b'cy^commrcs o o'c^ 
it^n^. c<o$yt. 1 0 - 1 5 -c/^tT^iier 2 

[0 07 3 ] CUStsMSD 

Ili§{b>^>'U::3^'^A*&^9 0 gr ^ > >4^'i7 TJl^ 5 20 
-^^-r^tgi^^'^Xl&^l 0 g<brB^Ur-fe-7 5 ^7/;^' 

Wn^^XUZ^^^j^-^ (nm) . fgilKSS^^SS:^^: 1 0 
xi0-»/K. -eU-tr^i^sgt^lf H^Xt^O. 1-5 Mm 

6. 2 X 1 0-"/K-eur^i^^^-t^-rX7&5 5 Mmt^T 30 
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1 8. 
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B,Oa 


1 4. 
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A laOa 


1 6. 
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L aaOa 


4 0. 
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CaO 


2. 
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Z r O2 


4. 
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YaOa 


3. 


1 



40 



uxi^gcD4^4cg^. 1 1 0 o-c*-cflo^,-r'2>o mc2 

5MPaCDEE:^i4 0mbarCDS^«:En»nU35:*^5 6. ^CDfi 

"^(o^cofsm^tifcmMt^. 10-15 ''c/^<o^m. 

0 0*C*>6 6 0 O'CS-C^^ipr-S, CCT^^^^MUtC^C^ 50 
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1 0- 1 5'C/^(OiIS-C6 0 O-C;0^6 2 0 O-C* 

C(OS®CD*tf ISO 

6 8 7 2tC$^ort*.SIL//ciC6 4 7 OMPa'C*-:>/c. 
[0 0 7 5 ] CjlSfi^HD 

u J r ^ X (omm^ii^ 6 onaosgjg 

JSWlS-CffiffiU/cfcO) 2 0 girg-^Ur-fe^^ ';;^/ 

(HMWiifBtsoar^Mm^ei^ii) ccAn^„ 
:7'ux^ffi(D«*iccgea L/"c 1 1 0 o-c^-rsp^sftT'So s 

CC2 5MPa(DJI;^<i:4 Ombar<DM^^WtlQL^j:'^^^^(D 
<b^©cfJ<D^$tl/c«ffi<!:^ 10-15 -C/^XDilS 

^8 0 o'c^-e^^aiT^o :'>:i^-c. :^'^:7.|5^^^g-ccD 

i&t}<D§^^^M^i^^<. l°C/:^O:K#K0il^r8 

0O'C;&^6 6 0 O'C^r^ip-r^o c<D«glrML/JCi^i> 
10-15 'cy^<ommr:e o o -c^o^^ 2 0 0 -c^ 

mmt^^m^itr-r. c(DS»i. iso6 8 7 2tcfie 
orsas^ur. 55 0MPac7:)ffitf?ss*wt--s« 

[0 0 7 6] C^S«?'J5D 

j:. T ci: ^ X cpffi^lj^T;?^ ^ (PatifCDSj^ 

SS^^'JSTi^fflU/cfecD) 2 5 grirM^UX-fe-^^ 

(^*fe«?iJifBig(Da?5:t;tm^6SSS) ccAn^o 
•fe5 5^:^^/';^/^xM/?SiB?^An/cs*. mmmz^m 
<Dy'\y:^mmi<o^ttCMmLx I 1 o o-cs-r/raisi-r-s. 

§ii^<z)Eti<b;sff$?n/c^M<h% 1 0- 1 5'c/^ 

ig'C8 0 0-C:0^6 6 0 O-CS-C^^iPT-So C(7:):^^KU 
CC^C^r . 10 — 15 'Cy»(DmmrC 6 0 0 •C;&:> 620 

tBb. mmf)^^m^ict-r-ro c(Dii«j. i so 6 8 

7 2 tCtSonSSir. 6 2 0MPa<DftCf5Sa^WL.rc> 

[0 0 7 7 ] immme:^ 

J r <h ;^ ^ X <D ja^iK!f3&^ 6 (DliacDSS 

-mitiyj\^::i^02.m^ (mmmsx^cfchcD) 7 
mm3x^motch<o) 30g^:m^ox-^^^ y^y 
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. 10-15 •c/:»<DMiS'C 6 o o 'c^ ^20 

tHL. mffijO^^M^iS-rTo C©affi«. I so 6 8 
7 2 6C$torKiir. 6 0 OMPaCDffiCf?»S^WL/rti 

[0 0 7 8 ] mmmi'} 

M<h-e<Dc|3CD^ff5$tl/ca®<b*l 0-1 S-C/tJJ^ 

8 0 o-ci^r^^in-r^. ;^i^-c. tf^:;^m^u 

(fcm^x. 1 0 1 5 'cy^com^-c e 0 0 "c-/)^ 620 
o-c^-Ci^^n-r-So ccD^bi. 30 

tBU. o C<7^atStJ, ISO 6 8 

7 2ccse-^ri^.iiur. 3 0 OMPacDftcf^SK^Wbr 
[0 07 9] CSIS6fi^8 3 

T-'^^:^^^}^ (Alcoa Chemical and Minerals Incth^O 40 

IS<iO. 0 3-3. 5 umo:)^^'^^ X^mr^Q Q . 
7%Mjga-r;U^:^-C^'5) 7 0ff^. ^*fef?fl2iB«g 

i^cM^IIJWJ2iBtScDr7-u;;?.3^S(Dcf»CciegOr, 1 1 
0 0 •C^i?Sn^T'E>o M&C2 5M 

Pa<Dli;^^Jax3^j:;&^6. rU]^^3 O^^Kf^f^Lr^^^r 50 
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10-15 'cy^commx' soo -cs-c^ftsn-r^o 

rC/^^CD^t^UilS-CS 0 0-C7!?:>66 0 Q-cs 

^mi&Sti^) o ccD^Kigf^uwr^^c^r. 1 0—1 5 -c 

•To CCDmmiit. ISO 6 8 7 2tcfie-pri*®ior. 
3 0 OMPa^fttf^a^WOrc^-^o 
[0 0 8 0 ] CHIfSfi^dGD 

— igfti^.^L'njr.'^A^a^ (^^43T*^U/c4><7» 5 
6 g^. TJ^S:^^&^ (Alcoa Chemical and ^4i^e^als 
Inc.?±(05?>f r^A- 1 6o cn«9^75-^- 
ACD^aSiO. 0 3 — 3. 5 M m<DifSSlf ^ 
€>9 9. 7%m&a-TJV^i^Xh^) 1 4 gr . ^dcfcO' 

2; ^/y/'7;^ffifiS;iB9^An/cM^IIJfeF'J2iBt8<D:7*u>^ 

mm<v4^(fC^mLx . i i o o-c^-cfin^.-r^o ccds 

tei ^ 1 0 — 1 5 'C/^cOilST? 8 0 0 'C^X^^-T 

1 'cy-a^cD^^miOTM^xs o o 'ciy^^z, e 

OO'C^XH^&T^ iCin(>cJ:^ij^::^1R^Um,X(D^ 

t)(D§^&-/)^^mi^ti^) o c<Dm^mu(^cmi^^x . i o 
— 1 5 'cy^cDmmx 6 0 0 'ct^h2 0 0 *c^r'?^ai-r 

S^T^T-To COSSti. ISO 6 87 2 CCfitorK 
®IUr. 6 0 OMPa(Dfflt:f?Sg^Wl>'CtiS, 

[0 08 1] immmi o d 

-^{ti^^'Wri^^'^Aa^ immm2^x^\^fci,<D) 4 

2 g^. TJU^:^I&^ (Alcoa Chsnical and Minerals 

Inc.t±CDi$? ^:7*A- 1 6. cntJg^TS'^- hJU/^^ 

^(ommmto , 03—3. 5 Mmoissif -Yx^&w-r 

'S9 9. 7%*«Jga-r-^b5 :^'C*'5>) 2 8g. *5j:0' 

1 iBtS<DtlraW5f4;;?^6Si3^) CCAti^„ -fe V ^ 

5^ xM^©j:g:An/cM^IIJiW 2 IBtgcD U X^g(7)ct3 

cciB^ur, 1 1 0 o'c^riia^.-r^o ccd^^^mcc 

2 5 MPaCOa:^i 4 0mbarOm^*Jjn^>^C*iiE> 3 O^P^ 

mmcxmrn^fSLm-r^. c<o^t. ma^co^cDmm 
^titcmmt^ 1 0- 1 5 'cx^comi^x 8 0 o-c^-c 
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1 0- 1 5"C/^tD3iJgt?6 0 0"C*^^2 0 o-cs 
^@;&>?>M^«-rTo C(Dil*«. ISO 6 8 72(C 

[0 08 2] mm 9 i^sfit^ii 1 0 <Dmm<Dmf^ 

IS^FiJ 8 r $ tifcmmcom-f^MS. 3 O O MPact 

[0 08 3] c«ige^fj in 

V^^'^Al. OSJISP. XAU 0 0 /imfelT 

rJ^'t7A (ZrO,-M&0 9 4/6. K'^*:/a. Lonz 20 

a a) i&^9 8 . ommm^^u^i^xwm-f 

Z rO, a:HFOa 9 3.5 

MgO 6. 0 

S 1 Oa 0. 4JeitT 

CaO 0. 2^T 

AI2O3 0. 2SAT 

FeaOa 0. IfiJ^T 

TIO2 0. 

CCDt0^^^^^^^^r^'&LT7Kttt^y (tewa 30 

sil 2 0 0. 3 0% K-Y:V^Bayer t±) - COV^^UtJe^ 
';:^3 0fiM%*$WT€>- 1 Tmli^^D-t^-So C<DP 

^\t.f^mt^m:&m^i^mhri^^x. mi^mm^Tx 

5. o^io'''/K<omm^mmL^m\^. immcowm 

[0 0 8 4] cmmmiz^ 

6. 5x 1 0'*^/K(Dl^Bi5I«^®^^WUrc^-2>o CCDZf 
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[0 0 8 5 ] C CD?^^-fe ^ ^ ^mm^ 1 8 M mCD^Jral 

m^xm^Lmm<Dm(D&^^^^. coig^-^^grTkcp 

5 ^O^JBiSS^^I^t^e. 7x 1 o-'^/Kr**?. IS 
Om^6 8 7 2tCtSe^rffiiJ^U/c^E-CDftCf?SiSt3:6 6M 

Pa. m§mmto, 0 2%x^^o c(^Ms*&^^n- 
[0 08 6 1 immm i 3 ] 

8. 0 5X 1 0-^/Kco^.||^5g{^i^^Wbri^'2>„ C(D 
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0. 
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[0 0 8 7] CCDM^-fe^ 5 :^ 1 8 um(0%iL^ 

?i7L/c:7'y ':;>^^i ooo-ccDSS-c^^r-s, n^(D 

CD«IIK5I<^I^« 7 , 9 X 1 Q-^/K-C^O. I S 0*m 

6 8 7 2i^cU'^xmm\^fc^(ommmt,o , 0 1 

r^CDfltf?^Sa7 8MPa-C*^>o 
[0 08 8] 
C^l ] 
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[0089] tmmmi 4] 

tir5:1^^ 20 
mmun^. ?4T-i^-rx7&5 1 0 0 MmtiTrTieo^fc^ 

c a -s^^fc:^;i/nri7 5 o 

2 0 

^iMi^U:^ 15 
mit^^^zy^J^ 2, 2 5 30 

U >lfeK3gT>^r: 2 . 2 5 
U >m-^:y^>'»^A 1. 5 0 

mm^ti^a c<Dmmwm^^i i x i o-'^/Kco^jiiss 

[0 0 9 0 ] Cil«feC?*J 1 5 ] 

^-r. My>y (iMi CD4 o-c^^nri^^) ^{^ 

||ScD±tcS< o ^K^CtSfP^if/cj^^ i mmCDifj:Ac:7 :c;l/ 40 
(Kaoliner, Dents pi vttKa) ^-?-CDU> 

ntcmkm4<D ism. rrj:t>i5 im.nmm(o^ ^ mm 
-d&mr^. cnccti*^3 o^^s-r-2>o sffc^n/cS 

^ ^ytf^^m^mffm^^mr^. so 



[009 1 ] Cie5S«?»Jl 6D 
'tx;urj^r (3Y-TZP) 9 7 gr ^^1J«J 2 f BtgO ^ 
0 0 ^C<DUmrC 1 B^fel^^M U/c. ?^f^. C CD:^?SL 
Ks^-r-So ;^tC. C©3f&^^Tfaffl/?SO;^^::^2 0 i?M 
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[0 0 9 2 ] C(^)-fe^ 5 (^Ji 

m<D^(,cm^. m^(fC7k^^mM^'i±^fc^imrsi 2 
o'c(fcmmT^o c(D^a i i o o'c^-cmm-r^. m 

10-15 •c/^cDiss["c 80 0 -c^-ci^ai-r^o 'Ai^^ 

1 •C/:^(D:I^^^LiSJ^T8 0 0-C:^^6 6 0 0"C^ 

Ttj^ieii^an^) . c(Dm^mu(icmi.^x. i o — i 5*c 
/tS-cDjES-re 0 o*c?jp*3 2 0 o-c*t?j*ip-r-6o c<d 

ur. igcm^titcmf&mcDmB^mim^ft^i o x i o-^y 
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^ h^A-. U h^---fe 3 ^> Ar'> hv'^ h^---t2 3 

53 C72)^?g# ^^'t7X 

K-Y'^B. 6070 ^>y>. 

h h -7 — -fe 3 
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hWU/H. 6070 '^>^>. -/A t'JU-Jr 
>»yr>'Uhtj:> 59 

K-Y*;'ll. 6000 :7^>^:7;u h/-7-Y> 
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